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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms, 
ranches, and woodlands; in selecting sites for 
roads, ponds, buildings, or other structures; and 
in appraising the value of tracts of land for 
farming, industry, or recreation. 


Locating Soils 


All the soils of the Larimer County Area are 
shown on the detailed map at the back of this 
publication. This map consists of many sheets 
made from aerial photographs. Each sheet is 
numbered to correspond to a number on the 
Index to Map Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


The “Index to Mapping Units” can be used to 
find information. It lists all the soils of the 
county in alphabetic order by map symbol 
and shows the page where each soil is described. 
The capability unit, range site, and windbreak 
suitability group to which the soil has been 
assigned is indicated in the mapping unit de- 
scription. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 
using the soil map and the information in the 
text. Interpretations not included in the text 
can be developed by grouping the soils accord- 
ing to their suitability or limitations for a par- 
ticular use. Translucent material can be used as 
an overlay over the soil map and colored to show 
soils that have the same limitation or suitability. 


For example, soils that have a slight limitation 
for a given use can be colored green, those with 
a moderate limitation can be colored yellow, 
and those with a severe limitation can be col- 
ored red. 

Farmers and those who work with farmers 
can learn about use and management of the soil 
from the soil descriptions and from the dis- 
cussions of the interpretative groupings. 

Foresters and others can refer to the sec- 
tions “Woodland” and “Windbreaks,” where the 
soils of the Area are grouped according to their 
suitability for trees. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Wildlife.” 

Ranchers and others can find, under “Range,” 
groupings of the soils according to their suit- 
ability for range, and also the plants that grow 
on each range site. 

Community planners and others can read 
about the soil properties that affect the choice of 
homesites, industrial sites, schools, and parks 
in the section “Engineering.” 

Engineers and builders can find, under “Soil 
Properties,” “Soil and Water Features,” and 
“Engineering,” tables that give engineering de- 
scriptions of the soils and information about 
soil features that affect engineering practices 
and structures. 

Scientists and others can read about how the 
soils formed and how they are classified in 
the section “Formation and Classification of 
the Soils.” 

Students, teachers, and others can find infor- 
mation about soils and their management in 
various parts of the survey. 

Newcomers in the Larimer County Area may 
be especially interested in the section ‘“‘General 
Soil Map,” where broad patterns of soils are 
described. They may also be interested in the 
section “General Nature of the Area,” which 
gives additional information about the Area. 
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Newfork-Foxcreek association in center, Thiel-Driggs associ- 
ation at sides, and Redfeather-Schofield association in 


background. 
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ARIMER COUNTY AREA is in the north-central 
part of Colorado (see map on facing page). The 
total area is about 954,240 acres. The eastern part of 
the Area consists of rolling plains and valleys. It is 
used mainly for irrigated and dryfarmed crops and 
native grassland, although in recent years much of 
the Area has become urbanized. The main crops are 
corn, sugar beets, alfalfa, dry beans, barley, and wheat. 
The western part of the Area consists of foothills 
and mountains. It has been used for grazing, forestry, 
wildlife habitat, recreation, and watershed. In recent 
years more emphasis has been on use for wildlife habi- 
tat and recreation and less on use for grazing. Many of 
the woodland areas are used as sites for summer and 
year-round homes. 

The survey area has a varied climate. The growing 
season ranges from about 150 days in the extreme 
eastern part to about 60 days in the mountains. The 
average annual precipitation ranges from 12 to 20 
inches. Elevation ranges from about 4,870 feet to about 
9,500 feet. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in Larimer County Area, where they are 
located, and how they can be used. The soil scientists 
went into the Area knowing they likely would find 
many soils they had already seen and perhaps some 
they had not. They observed the steepness, length, and 
shape of slopes, the size and speed of streams; the 
kinds of native plants or crops; the kinds of rock; and 
many facts about the soils. They dug or bored many 
holes to expose soil profiles. A profile is the sequence of 
natural layers, or horizons, in a soil; it extends from 
the surface down into the parent material that has not 
been changed much by leaching or by the action of 
plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 
nationwide, uniform procedures. To use this publica- 
tion efficiently, it is necessary to know the kinds of 
groupings most used in local soil classification. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other impor- 


tant characteristics. Each soil series is named for a 
town or other geographic feature near the place where 
a soil of that series was first observed and mapped. 
Fort Collins and LaPorte, for example, are the names 
of two soil series. All the soils in the United States 
having the same series name are essentially alike in 
those characteristics that affect their behavior in the 
natural, undisturbed landscape. 

Soils of one series can differ somewhat in texture of 
the surface layer and in slope, stoniness, or some other 
characteristic that affects use of the soils by man. On 
the basis of such differences, a soil series is divided 
into phases. The name of a soil phase indicates a fea- 
ture that affects management. For example, Fort 
Collins loam, 0 to 1 percent slopes, is one of several 
phases within the Fort Collins series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show woodlands, buildings, 
field borders, trees, and other details that help in draw- 
ing boundaries accurately. The soil map at the back of 
this publication was prepared from aerial photographs. 

The areas shown on a soil map that are identified 
by the same symbol are called mapping units. On most 
maps detailed enough to be useful in planning man- 
agement of farms and fields, a mapping unit is nearly 
equivalent to a soil phase. It is not exactly equivalent, 
because it is not practical to show on such a map all 
the small, scattered bits of soil of some kind that have 
been seen within an area that is dominantly of a named 
soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. One 
such kind of mapping unit, the soil complex, is shown 
on the soil map of Larimer County Area. 

A soil complex consists of areas of two or more soils, 
so intermingled or so small in size that they cannot 
be shown separately on the soil map. Each area of a 
complex contains some of each of the two or more 
dominant soils, and the pattern and relative propor- 
tions are about the same in all areas. Generally, the 
name of a soil complex consists of the names of the 
dominant soils, joined by a hyphen. Renohill-Midway 
clay loams, 3 to 15 percent slopes, is a complex in 
Larimer County Area. 

In most areas surveyed, there are places where the 
soil material is so rocky, so shallow, or so severely 
eroded that it has not been classified by soil series. 
These places are shown on the soil map and are de- 
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scribed in the survey, but they are called land types 
and are given descriptive names. Rock outcrop is an 
example. Some places have soils so variable that they 
cannot be classified into series but have enough similar 
characteristics that they can be classified into broader 
groups of soils. Haplustolls is an example. 

While a soil survey is in progress, samples of soils 
are taken as needed for laboratory measurements and 
for engineering tests. Laboratory data from the same 
kinds of soils in other places are assembled. Data on 
yields of crops under defined practices are assembled 
from farm records and from field or plot experiments 
on the same kinds of soil. Yields under defined manage- 
ment are predicted for some of the soils. 

But only a part of a soil survey is done when the 
soils have been named, described, delineated on the 
map, and when the laboratory data and yield data 
have been assembled. The mass of detailed information 
then needs to be organized so to be readily useful to 
different groups of users, among them farmers, ranch- 
ers, managers of woodland, engineers, and homeown- 
ers. 

On the basis of the yield and practice tables and 
other data, the soil scientists set up trial groups. They 
test these groups by further study and by consultation 
with farmers, agronomists, engineers, and others, and 
then adjust the groups according to the results of their 
studies and consultation. Thus, the groups that are 
finally evolved reflect up-to-date knowledge of the soils 
and their behavior under present methods of use and 
management. 


General Soil Map 


The general soil map at the back of this survey 
shows, in color, the soil associations in Larimer 
County Area. A soil association is a landscape that has 
a distinctive proportional pattern of soils. It typically 
consists of one or more major soils and at least one 
minor soil, and it is named for the major soils. The 
soils in an association may occur in another, but in a 
different pattern. 

A map showing the soil associations is useful to peo- 
ple who want a general idea of the soils in an area, who 
want to compare different parts of an area, or who 
want to locate large tracts that are suitable for a cer- 
tain kind of land use. Such a map is a useful general 
guide in managing a watershed, a wooded tract, or a 
wildlife area or in planning recreational facilities, 
community developments, and such engineering works 
as transportation corridors. It is not a suitable map 
for planning the management of a farm or field, or for 
selecting the exact location of a road, building, or other 
structure, because the soils in any one association 
ordinarily vary in slope, depth, stoniness, drainage, 
and other characteristics that affect their manage- 
ment. 

The soil associations in this survey area have been 
grouped into four general kinds of landscapes for 
broad interpretative purposes. Each of the broad 
groups and the soil associations in each group are de- 
scribed in the following pages. 


Areas Dominated by Cold Soils on Mountains 


These soils are on mountainsides, uplands, terraces, 
and flood plains in the western and northwestern parts 
of the survey area. They are shallow to deep, nearly 
level to steep, well drained to poorly drained, and mod- 
erately fine textured to moderately coarse textured. 
The average annual precipitation ranges from 12 to 20 
inches. The frost-free season generally ranges from 60 
to 85 days in most of the Area but is as much as 100 
days in some places. 

These soils are used mainly for range, forestry, rec- 
reation, and wildlife habitat. A few small areas are 
used for hay. 

Four soil associations are in this group. 


1. Redfeather-Schofield-Rock outcrop association 


Shallow and moderately deep, strongly sloping to steep, 
well drained sandy loams that formed in materials 
weathered from granite, and Rock outcrop; on moun- 
tainsides and ridges 


This association is mainly in the western and north- 
western parts of the survey area. Elevation ranges 
from about 7,000 to 9,600 feet. Mean annual air tem- 
perature ranges from about 40° to 44° F, and annual 
precipitation ranges from about 15 to 20 inches. The 
native vegetation is mainly lodgepole pine, Engelmann 
spruce, and Douglas-fir on Redfeather and Schofield 
soils and mid grasses on the other soils. 

The association makes up about 12 percent of the 
survey area. It is about 55 percent Redfeather soils, 15 
percent Schofield soils, and 10 percent Rock outcrop. 
The remaining 20 percent is Breece, Boyle, Ratake, 
Naz, Blackwell, and Sunshine soils and Haploborolls. 

Redfeather soils are strongly sloping to steep and 
are well drained. A thin layer of organic material is 
on the surface. The surface layer is sandy loam. The 
subsoil is gravelly sandy loam and gravelly sandy clay 
loam. Granite bedrock is at a depth of about 17 inches. 

Schofield soils are strongly sloping to moderately 
steep and are well drained. A thin layer of organic 
material is on the surface. The surface layer is coarse 
sandy loam. The subsoil is gravelly coarse sandy clay 
loam. The underlying material is gravelly loamy coarse 
sand. Granite bedrock is at a depth of about 27 inches. 

Rock outcrop is areas of bare or nearly bare bedrock. 
It is generally in the steeper parts of the association. 

Breece and Naz soils are deep and are on fans and 
terraces. Boyle and Ratake soils are shallow, are grav- 
elly or channery, and are on mountainsides and ridges. 
Blackwell soils are deep, poorly drained clay loams on 
terraces and bottom lands. Haploborolls are extremely 
variable soils on steep mountainsides. Sunshine soils 
are moderately deep over sandstone. 

The soils in this association are used for forestry, 
cattle grazing, recreation, and wildlife habitat. 


2. Thiel-Driggs association 


Deep, nearly level to moderately steep, well drained 
gravelly sandy loams and loams that formed in allu- 
vium, on high terraces and benches 


This association is mostly on high terraces and 
benches along the Laramie River in the northwest cor- 
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ner of the survey area. Elevation ranges from 8,000 
to 8,500 feet. Mean annual air temperature ranges 
from about 42° to 44° F, and annual precipitation 
ranges from about 13 to 17 inches. The native vege- 
tation is mainly grasses and shrubs. 

The association makes up about 2 percent of the 
survey area. It is about 50 percent Thiel soils and 25 
percent Driggs soils. The remaining 25 percent is 
mainly Tine, Kildor, and Naz soils. 

Thiel soils are strongly sloping to moderately steep. 
The surface layer is gravelly sandy loam. The subsoil 
is very gravelly coarse sandy loam and very gravelly 
loamy sand. 

Driggs soils are nearly level to moderately steep. 
The surface layer is brown loam. The subsoil is clay 
loam to very gravelly clay loam. Sand and gravel are 
at a depth of about 30 inches. 

Tine soils are gravelly or cobbly, are underlain by 
sand and gravel at a depth of less than 20 inches, and 
are on terraces. Kildor soils have a clay loam surface 
layer and a clay subsoil, are underlain by shale, and 
are on uplands. Naz soils are on terraces and side 
slopes. 

The soils in this association are used mainly for 
grazing. 

3. Blackwell-Newfork-Foxcreek association 

Deep, nearly level to gently sloping, somewhat poorly 
drained or poorly drained elay loams, sandy loams, 
and loams, that formed in alluvium; on flood plains 
and low terraces 

This association is on flood plains and terraces along 
the Laramie River and South Lone Pine Creek in the 
northwestern part of the survey area. Elevation 
ranges between 7,500 and 8,500 feet. Mean annual air 
temperature ranges from about 42° to 44° F, and an- 
nual precipitation ranges from about 12 to 18 inches. 
The native vegetation is mainly tall and mid grasses. 

The association makes up about 1 percent of the 
survey area. It is about 30 percent Blackwell soils, 15 
percent Newfork soils, and 15 percent Foxcreek soils. 
The remaining 40 percent is mainly Gapo, Naz, and 
Kildor soils and Riverwash. 

Blackwell soils are nearly level to gently sloping. A 
thin layer of organic material is on the surface. The 
surface layer and subsoil are clay loam. Sand and 
gravel are at a depth of about 43 inches. 

Newfork soils are nearly level. About one inch of 
organic material is on the surface. The surface layer 
is mottled sandy loam. The subsoil is sandy clay loam. 
Sand and gravel are at a depth of about 10 inches. 

Foxcreek soils are nearly level. A thin layer of or- 
ganic material is on the surface. The surface layer is 
mottled loam. The subsoil is silty clay loam and sandy 
clay loam. Sand and gravel are at a depth of about 
36 inches. 

Gapo soils are deep and are on flood plains and 
valleysides. Naz soils are deep and are on terraces and 
side slopes. Kildor soils are moderately deep over shale 
and are on uplands. Riverwash is sandy and gravelly 
water deposited material, mainly near stream chan- 
nels. 

The soils in this association are used mainly for 
irrigated hay and cattle grazing. 


4. Pendergrass-Miracle-Clergern association 


Shallow to deep, nearly level to moderately steep, well 
drained or somewhat excessively drained fine sandy 
loams that formed in materials weathered from sand- 
stone and in alluvium; on uplands and in valleys 


This association is around Chimney Rock in the 
northwestern part of the survey area. Elevation ranges 
from about 7,800 to 8,400 feet. Mean annual air tem- 
perature ranges from about 42° to 46° F, and annual 
precipitation ranges from about 13 to 16 inches. The 
native vegetation is mainly grasses and shrubs. 

The association makes up about 4 percent of the 
survey area. It is about 20 percent Pendergrass soils, 
20 percent Miracle soils, and 15 percent Clergern soils. 
The remaining 45 percent is mainly Sunshine, Kildor, 
and Naz soils, Haploborolls, and Rock outcrop. 

Pendergrass soils are strongly sloping or moderately 
steep and are well drained or somewhat excessively 
drained. The surface layer is fine sandy loam underlain 
by channery fine sandy loam. Sandstone is at a depth 
of about 14 inches. 

Miracle soils are strongly sloping or moderately 
steep and are well drained. The surface layer is sandy 
loam. The subsoil is sandy clay loam. Sandstone is at 
a depth of about 24 inches. 

Clergern soils are nearly level to strongly sloping 
and are well drained. The surface layer, and underlying 
material are fine sandy loam. 

Sunshine and Kildor soils are on mountainsides and 
uplands and are moderately deep over sandstone or 
shale. Naz soils are deep and are on terraces and valley- 
sides. Haploborolls are on steep mountainsides and are 
mostly loam or sandy loam, but they are variable in 
texture and other characteristics. Rock outcrop occurs 
throughout the association but is mainly on steep 
mountainsides. 

All of the soils in this association are used for range. 
ee areas are used for wildlife habitat and recre- 
ation. 


Areas Dominated by Cool Soils on Mountains 


These soils are on mountainsides and valleysides in 
the west-central part of the survey area. They are 
shallow to deep, nearly level to very steep, well drained 
to excessively drained, and medium textured to mod- 
erately coarse textured. The average annual precipita- 
tion ranges from 14 to 18 inches. The frost-free season 
ranges from about 75 to 100 days. 

These soils are used for range, forestry, recreation, 
and wildlife habitat. The native vegetation is mainly 
mid grasses and scattered ponderosa pine. 

Two soil associations are in this group. 


5. Wetmore-Boyle-Rock outcrop association 


Shallow, nearly level to steep, well drained to exces- 
sively drained gravelly sandy loams that formed in 
materials weathered from granite, and Rock outcrop; 
on mountainsides 


This association is mainly in the west-central part 
of the survey area. Elevation ranges from about 6,500 
to 8,000 feet. Mean annual air temperature ranges 
from about 42° to 46° F, and annual precipitation 
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ranges from 14 to 18 inches. The native vegetation is 
mainly mid grasses and ponderosa pine. 

The association makes up about 15 percent of the 
survey area. It is about 35 percent Wetmore soils, 20 
percent Boyle soils, and 20 percent Rock outcrop. The 
remaining 25 percent is mainly Breece, Moen, Elbeth, 
Ratake, and Trag soils and Haploborolls. 

Wetmore soils are strongly sloping to steep and are 
well drained. A thin layer of organic material is on 
the surface. The surface layer is gravelly sandy loam. 
The subsoil is gravelly loamy sand. Granite bedrock is 
at a depth of about 11 inches. 

Boyle soils are nearly level to moderately steep and 
are well drained or excessively drained. The surface 
layer is gravelly sandy loam. The subsoil is gravelly 
sandy clay loam. The underlying material is weathered 
granite at a depth of about 13 inches. 

Rock outcrop is areas of bare or nearly bare bedrock. 
It is generally in the steeper parts of the association. 

Breece soils are deep and are on alluvial fans and 
in valleys. Moen soils are moderately deep and are on 
uplands and valleysides. Elbeth and Trag soils are deep 
and loamy and are on mountainsides and valleysides. 
Ratake soils are shallow and channery or gravelly and 
are on mountainsides. Haploborolls are extremely 
variable, steep, stony soils on mountainsides. 

The soils in this association are used mainly for 
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livestock grazing, forestry, recreation, and wildlife 
habitat. 


6. Haploborolls-Boyle-Ratake association 


Shallow to deep, nearly level to very steep, well drained 
to excessively drained mainly loams, sandy loams, 
gravelly sandy loams, or channery loams that formed 
in materials weathered from granite and schist; on 
mountainsides 


This association is mainly in the central part of the 
survey area (fig. 1). Elevation ranges from about 
7,000 to 8,500 feet. Mean annual air temperature 
ranges from about 42° to 46° F, and annual precipita- 
tion ranges from about 14 to 18 inches. The native 
vegetation is mainly short and mid grasses. 

The association makes up about 17 percent of the 
survey area. It is about 25 percent Haploborolls, 20 
percent Boyle soils, and 10 percent Ratake soils. The 
remaining 45 percent is mainly Breece, Farnuf, Moen, 
Elbeth, and Trag soils and Rock outcrop. 

Haploborolls are mainly loam or sandy loam, but 
they are extremely variable, shallow to deep, steep and 
very steep soils. 

Boyle soils are nearly level to moderately steep and 
are well drained or somewhat excessively drained. The 
surface layer is gravelly sandy loam. The subsoil is 


Figure I.—Area of Haploborolls-Boyle-Ratake association. 
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gravelly sandy clay loam. The underlying material is 
weathered granite at a depth of about 13 inches. 

Ratake soils are nearly level to very steep and are 
well drained or somewhat excessively drained. The sur- 
face layer and subsoil are channery loam. Schist or 
granite is at a depth of about 15 inches. 

Breece soils are deep and are on alluvial fans and 
in valleys. Farnuf, Elbeth, and Trag soils are deep and 
are on mountainsides and valleysides. Moen soils are 
moderately deep and are on uplands and valleysides. 
Rock outcrop is areas of exposed bedrock. 

The soils in this association are used mainly for 
livestock grazing. Some areas are used for recreation 
and wildlife habitat. 


Areas Dominated by Warm Soils on Foothills 


These soils are on uplands, high terraces, and fans 
in the east-central and extreme northeastern parts of 
the survey area. They are shallow to deep, nearly level 
to steep, well drained, and moderately coarse textured 
to moderately fine textured. The average annual pre- 
cipitation ranges from 13 to 18 inches. The frost-free 
season ranges from 115 to 150 days. 

These soils are used for crops. The native vegetation 
is mainly short and mid grasses and a few scattered 
ponderosa pine in places. 

Four soil associations are in this group. 


7. Kiriley-Purner-Haplusiolls association 


Shallow to deep, nearly level to steep, well drained 
mainly loams, fine sandy loams, and clay loams that 
formed in materials weathered from sandstone; on 
uplands and. fans 


This association is in the foothills in the west-central 
part of the survey area. It extends from the Wyoming 
State line to the Boulder County line. Elevation 
ranges from about 5,400 to 7,000 feet. Mean annual 
air temperature ranges from about 47° to 50° F, and 
average annual precipitation ranges from about 13 to 
15 inches. The native vegetation is short and mid 
grasses. 

The association makes up about 10 percent of the 
survey area. It is about 15 percent Kirtley soils, 15 
percent Purner soils, and 15 percent Haplustolls. The 
remaining 55 percent is mainly Barnum, Connerton, 
Garrett, Harlan, Otero, Larim, and Satanta soils and 
Rock outcrop. 

Kirtley soils are gently sloping to moderately steep 
and are well drained. The surface layer and subsoil 
are loam. Sandstone is at a depth of about 26 inches. 

Purner soils are nearly level to steep and are well 
drained. The surface layer and underlying material 
are fine sandy loam. Sandstone is at a depth of about 
14 inches. 

Haplustolls consists mainly of strongly sloping to 
steep loam and clay loam soils on uplands. 

Barnum soils are deep and are along drainageways. 
Connerton and Otero soils are deep sandy loams and 
are on uplands and fans. Garrett soils are deep and 
are on terraces and fans. Harlan and Satanta soils are 
deep and are on uplands, terraces, and fans. Larim 


soils are deep and gravelly and are on uplands and old 
terraces. 

The soils in this association are used mainly for 
range, but some areas are used for irrigated or dry- 
farmed crops. 


8. Haplustolls-Baller-Rock outcrop association 


Shallow to deep, strongly sloping to steep, well drained 
mainly loams, clay loams, and stony sandy loams that 
formed in material weathered from sandstone, and 
Rock outcrop; on uplands 


This association is in the foothills, mainly in the 
east-central part of the survey area. Elevation ranges 
from 5,200 to 6,000 feet. Mean annual air temperature 
is 46° to 50° F, and annual precipitation ranges from 
about 15 to 17 inches. The native vegetation is mainly 
mid grasses and shrubs. Ponderosa pine are in some 
areas. 

The association makes up about 5 percent of the 
survey area. It is about 25 percent Haplustolls, 20 per- 
cent Baller soils, and 20 percent Rock outcrop. The 
remaining 35 percent is Carnero, Pinata, Midway, and 
Renohill soils. 

Haplustolls consist mainly of shallow to deep, 
strongly sloping to steep, loam and clay loam soils. 

Baller soils are strongly sloping to steep and are well 
drained. The upper part of the surface layer is stony 
sandy loam. The lower part is very stony sandy loam. 
The underlying material is sandstone at a depth of 
about 11 inches. 

Rock outcrop is areas of exposed sandstone bedrock. 
It is generally in the steeper parts of the association. 

Carnero soils are moderately deep and are on up- 
lands. Pinata soils are deep and stony and are on 
mountainsides and ridges. Renohill soils are moder- 
ately deep and are on uplands. Midway soils are shallow 
and are on uplands. 

The soils in this association are used mainly for 
livestock grazing. Some areas are used for recreation 
and homesites. 


9. Larim-Bainville-Altvan association 


Deep and moderately deep, nearly level to steep, well 
drained gravelly sandy loams, silt loams, and loams 
that formed in alluvium or in materials weathered 
from siltstone; on high terraces and uplands 


This association is in the northeastern part of the 
survey area (fig. 2). Elevation ranges from 6,000 to 
7,000 feet. Mean annual air temperature ranges from 
48° to 50° F, and annual precipitation ranges from 
13 to 15 inches. The native vegetation is short and 
mid grasses. 

The association makes up about 2 percent of the 
survey area. It is about 40 percent Larim soils, 15 
percent Bainville soils, and 10 percent Altvan soils. 
The remaining 35 percent is Epping, Keith, Larimer, 
Midway, and Renohill soils. 

Larim soils are strongly sloping to steep and are well 
drained. The surface layer is gravelly sandy loam. The 
subsoil is gravelly sandy clay loam. The underlying 
material is very gravelly loamy sand. 

Bainville soils are nearly level to moderately steep 
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Figure 2.—Area of Larim-Bainville-Altvan association. 


and are well drained. The surface layer and underly- 
ing material are silt loam. Soft siltstone is at a depth 
of about 24 inches. 

Altvan soils are nearly level to strongly sloping and 
are well drained. The surface layer is loam. The subsoil 
is clay loam. The underlying material is gravelly loamy 
sand at a depth of about 36 inches. 

Epping and Midway soils are shallow and are on 
uplands. Keith soils are deep and are on uplands and 
high terraces. Larimer soils are deep and are on high 
terraces and alluvial fans. Renohill soils are moder- 
ately deep and are on uplands. 

The soils in this association are used mainly for 
range. 


10. LaPorte-Kim-Minnequa association 


Shallow to deep, nearly level to steep, well drained 
loams and silt loams that formed in materials 
weathered from limestone and in alluvium; on uplands 
and fans 


This association is in the foothills in the east- 
central part of the survey area. It extends from the 
Wyoming State line on the north to the southern line 
of Larimer County. Elevation ranges from about 
5,000 to 5,500 feet. Mean annual air temperature 
ranges from about 48° to 50° F, and annual precipita- 


tion ranges from 13 to 16 inches. The native vegetation 
is mainly short and mid grasses. 

The association makes up about 2 percent of the 
survey area. It is about 25 percent LaPorte soils, 20 
percent Kim soils, and 15 percent Minnequa soils. The 
remaining 40 percent is mainly Midway and Renohill 
soils and Rock outcrop. 

LaPorte soils are gently sloping to steep and are well 
drained. The surface layer is loam. Limestone is at a 
depth of about 7 inches. 

Kim soils are nearly level to moderately steep and 
are well drained. The surface layer and underlying 
material are loam. 

Minnequa soils are gently sloping to moderately 
steep and are well drained. The surface layer is silt 
loam. The underlying material is silt loam. Limestone 
is at a depth of about 34 inches. 

Midway soils are shallow and are on uplands. Reno- 
hill soils are moderately deep and are on uplands. Rock 
outcrop is areas of exposed bedrock. 

The soils in this association are used mainly for 
range, but some areas are used for crops. 


Areas Dominated by Warm Soils on Plains 


These soils are on uplands, benches, fans, and ter- 
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races in the eastern part of the survey area. They are 
shallow to deep, nearly level to moderately steep, well 
drained to somewhat poorly drained, and moderately 
fine textured to moderately coarse textured. The aver- 
age annual precipitation ranges from about 13 to 15 
inches. The frost-free season ranges from 135 to 150 
days. 

These soils are mainly used for irrigated and dry- 
farmed crops, but some areas are used for range and 
pasture. The main irrigated crops are sugar beets, 
corn, barley, alfalfa, dry beans, and wheat. The main 
dryfarmed crop is wheat, but barley is also grown. The 
native vegetation is mainly short grasses. 

Six soil associations are in this group. 


11. Table Mountain-Paoli-Caruso association 


Deep, nearly level, well drained to somewhat poorly 
drained loams, fine sandy loams, and clay loams that 
formed in alluvium; on flood plains, low terraces, and 
bottom lands 


This association is mainly along Boxelder Creek, 
Cache La Poudre River, Big Thompson River, and Little 
Thompson River in the eastern part of the survey area. 
Elevation ranges from about 4,800 to 5,600 feet. Mean 
annual air temperature ranges from about 48° to 50° 
F, and annual precipitation ranges from about 13 to 
15 inches. The native vegetation is mainly short and 
mid grasses. 

The association makes up about 5 percent of the 
survey area. It is about 20 percent Table Mountain soils, 
15 percent Paoli soils, and 10 percent Caruso soils. The 
remaining 55 percent is mainly Barnum, Connerton, 
Garrett, Longmont, Loveland, and Poudre soils and 
Fluvaquents, Riverwash, Marsh, and Gravel pits. 

Table Mountain soils are nearly level and are well 
drained. The surface layer is loam. The underlying ma- 
terial is fine sandy loam. 

Paoli soils are nearly level and are well drained. The 
auc layer and underlying material are fine sandy 
oam. 

Caruso soils are nearly level and are somewhat 
poorly drained. The surface layer is clay loam. The 
underlying material is stratified loamy fine sand to 
clay loam. 

Barnum soils are deep and stratified and are near 
stream channels. Connerton soils are deep, and they are 
associated with Barnum soils but are more sloping. 
Garrett soils are deep and well drained. Longmont 
soils are deep and poorly drained. Loveland soils are 
deep, are somewhat poorly drained, and have under- 
lying material of sand and gravel. Poudre soils are 
deep and somewhat poorly drained or poorly drained. 
Fluvaquents range from clay loam to sand or gravel. 
Riverwash is areas of nearly clean gravel. Marsh con- 
sists of extremely wet areas that generally have water 
near the surface. In Gravel pits, underlying gravel de- 
posits have been removed. 

The soils in this association are used mainly for 
irrigated crops and pasture. Some areas are used for 
dryfarming and some are used for range. Areas near 
the major streams and gravel pits that are filled with 
water provide wildlife habitat. 


12. Altvan-Larimer-Stoneham association 


Deep, nearly level to strongly sloping, well drained 
loams and fine sandy loams that formed in alluvim 
and in upland deposits; on uplands, benches, and fans 


This association is mainly in the northeastern part 
of the survey area north of Fort Collins. Elevation 
ranges from 5,100 to 6,200 feet. Mean annual air tem- 
perature ranges from 48° to 50° F, and annual pre- 
cipitation ranges from 18 to 15 inches. The native 
vegetation is mainly short grasses. 

The association makes up about 8 percent of the 
survey area. It is about 30 percent Altvan soils, 15 
percent Larimer soils, and 10 percent Stoneham soils. 
The remaining 45 percent is mainly Cushman, Fort 
Collins, Keith, Kim, Renohill, Satanta, Thedalund, and 
Midway soils. 

Altvan soils are nearly level to strongly sloping and 
are well drained. The surface layer is loam. The sub- 
soil is loam and clay loam. The underlying material is 
gravelly loamy sand at a depth of about 36 inches. 

Larimer soils are nearly level to strongly sloping 
and are well drained. The surface layer is fine sandy 
loam. The subsoil is loam. The underlying material is 
sand and gravel at a depth of about 30 inches. 

Stoneham soils are nearly level to strongly sloping 
and are well drained. The surface layer is loam. The 
subsoil is clay loam. The underlying material is loam. 

Cushman, Renohill, and Thedalund soils are mod- 
erately deep and are on uplands. Fort Collins, Keith, 
Kim, and Satanta soils are deep and are on terraces, 
fans, benches, and uplands. Midway soils are shallow 
and are on uplands, 

The soils in this association are used mainly for 
range. Some areas are used for irrigated and dry- 
farmed crops. 


13.  Otero-Nelson-Tassel association 


Shallow to deep, nearly level to moderately steep, well 
drained sandy loams and fine sandy loams that formed 
in materials weathered from sandstone and in alluvium 
modified by wind; on uplands and fans 


This association is on uplands, mainly along the 
eastern edge of the central and southern parts of the 
survey area. Elevation ranges from 5,000 to 5,500 feet. 
Mean annual air temperature ranges from about 48° 
to 50° F, and annual precipitation ranges from about 
18 to 15 inches. The native vegetation is mainly short 
and mid grasses and yucca. 

The association makes up about 4 percent of the 
survey area. It is about 20 percent Otero soils, 15 per- 
cent Nelson soils, and 15 percent Tassel soils. The 
remaining 50 percent is mainly Ascalon, Cushman, 
Kim, Renohill, Satanta, and Thedalund soils. 

Otero soils are nearly level to moderately steep and 
are well drained. The surface layer and underlying 
material are sandy loam. 

Nelson soils are nearly level to moderately steep and 
are well drained. The surface layer and underlying ma- 
terial are fine sandy loam. Sandstone is at a depth of 
about 25 inches. 

Tassel soils are gently sloping to moderately steep 
and are well drained. The surface layer is sandy loam. 
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The underlying material is sandy loam. Sandstone is 
at a depth of about 12 inches. 

Ascalon soils are deep and are on uplands. Cushman, 
Renohil], and Thedalund soils are moderately deep and 
are on uplands. Kim and Satanta soils are deep and are 
on uplands and terraces. 

The soils in this association are used mainly for 
irrigated and dryfarmed crops. Some areas are used 
for range. 


14. Weld-Wiley association 


Deep, nearly level to strongly sloping, weil drained silt 
loams that formed in wind deposited materials; on 
uplands 


This association is in small areas in the southeastern 
part of the survey area. Elevation ranges from 5,000 
to 5,400 feet. Mean annual air temperature ranges 
from 48° to 50° F, and annual precipitation ranges 
from 18 to 15 inches. The native vegetation is mainly 
short grasses and cactus. 

The association makes up about 2 percent of the 
survey area. It is about 35 percent Weld soils and 35 
percent Wiley soils. The remaining 30 percent is 
mainly Fort Collins, Kim, Satanta, and Stoneham 
soils. 

Weld soils are nearly level and are well drained. The 
surface layer is silt loam. The subsoil is silty clay loam 
and silty clay. The underlying material is silt loam. 

Wiley soils are nearly level to gently sloping and 
are well drained. The surface layer is silt loam. The 


subsoil is silty clay loam. The underlying material is 
silt loam. 

Fort Collins, Kim, Satanta, and Stoneham soils are 
deep, loamy soils on uplands and terraces or fans. 

The soils in this association are used mainly for 
irrigated and dryfarmed crops. 


15. Nunn-Fort Collins-Ulm association 


Deep, nearly level to strongly sloping, well drained 
clay loams and loams that formed in alluvium; on fans, 
terraces, and side slopes 


This association is in scattered areas east of the 
foothills, mainly in the southeastern part of the survey 
area (fig. 3). Elevation ranges from 5,000 to 5,400 
feet. Mean annual air temperature ranges from about 
48° to 50° F, and annual precipitation ranges from 
about 13 to 15 inches. The native vegetation is mainly 
short and mid grasses and cactus. 

The association makes up about 5 percent of the 
survey area. It is about 40 percent Nunn soils, 30 per- 
cent Fort Collins soils, and 10 percent Ulm soils. The 
remaining 20 percent is mainly Altvan, Heldt, Satanta, 
and Stoneham soils. 

Nunn soils are nearly level or gently sloping and are 
well drained. The surface layer, subsoil, and underly- 
ing material are clay loam. 

Fort Collins soils are nearly level to strongly sloping 
and are well drained. The surface layer, subsoil, and 
underlying material are loam. 

Ulm soils are nearly level or gently sloping and are 
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Figure 3.—Wheat-summer fallow stripcropping in Nunn-Fort Collins-Ulm association; Haplustolls-Baller-Rock outcrop association in 
left background. 
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well drained. The surface layer and subsoil are clay 
loam. The underlying material is clay loam or silty 
clay loam. 

Altvan soils are deep and are on benches and ter- 
races. Heldt soils are deep and are on fans and valley- 
sides. Satanta and Stoneham soils are deep and are on 
terraces and uplands. 

The soils in this association are used mainly for 
irrigated crops. Some areas are used for dryfarmed 
crops and pasture. 


16. Heldt-Renochill-Kim association 


Deep and moderately deep, nearly level to moderately 
steep, well drained clay loams and loams that formed 
in alluvium and in materials weathered from shale; 
on fans and. uplands 


This association is in scattered areas east of the 
foothills in the eastern part of the survey area. Ele- 
vation ranges from 5,000 to 5,500 feet. Mean annual 
air temperature ranges from 48° to 50° F, and annual 
precipitation ranges from 13 to 15 inches. 

The association makes up about 6 percent of the 
survey area. It is about 20 percent Heldt soils, 20 per- 
cent Renohill soils, and 15 percent Kim soils. The 
remaining 45 percent is mainly Cushman, Fort Collins, 
Longmont, Midway, Thedalund, and Ulm soils. 

Heldt soils are nearly level to strongly sloping and 
are well drained. The surface layer is clay loam. The 
suo! is clay loam and clay. The underlying material 
is clay. 

Renohill soils are nearly level to moderately steep 
and are well drained. The surface layer is clay loam. 
The subsoil is clay loam and clay. The underlying ma- 
terial is clay loam. Shale is at a depth of about 29 
inches. 

Kim soils are nearly level to moderately steep and 
are well drained. The surface layer and underlying 
material are loam. 

Cushman and Thedalund soils are moderately deep, 
over shale or sandstone, and are on uplands. Fort 
Collins soils are deep and are on high terraces. Long- 
mont soils are deep and are in upland swales and 
valleys. Midway soils are shallow, over shale, and are 
on uplands. Ulm soils are deep and are on fans and 
valleysides. 

The soils in this association are used for irrigated 
and dryfarmed crops and for pasture and range. 


Descriptions of the Soils 


This section describes the soil series and mapping 
units in Larimer County Area. Each soil series is de- 
scribed in detail, and then, briefly, each mapping unit 
in that series. Unless it is specifically mentioned 
otherwise, it is to be assumed that what is stated about 
the soil series holds true for the mapping units in that 
series. Thus, to get full information about any one 
mapping unit, it is necessary to read both the descrip- 
tion of the mapping unit and the description of the 
soil series to which it belongs. 

An important part of the description of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface downward to rock or other under- 


lying material. Each series contains two descriptions 
of this profile. The first is brief and in terms familiar 
to the layman. The second is much more detailed and 
is for those who need to make thorough and precise 
studies of soils. Color terms are for dry soil unless 
otherwise stated. The profile described in the series is 
representative for mapping units in that series. If the 
profile of a given mapping unit is different from the 
one described for the series, these differences are stated 
in describing the mapping unit, or they are differ- 
ences that are apparent in the name of the mapping 
unit. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil 
series. Rock outcrop and Fluvaquents, for example, do 
not belong to a soil series but, nevertheless, are listed 
in alphabetic order along with the soil series. 

Preceding the name of the mapping unit is a sym- 
bol. This symbol identifies the mapping unit on the 
detailed soil map. Listed at the end of each description 
of a mapping unit is the capability unit, range site, and 
windbreak suitability group to which the mapping 
unit has been assigned. The woodland group is also 
listed where applicable. 

The acreage and proportionate extent of each map- 
ping unit are shown in table 1. Many of the terms used 
in deseribing soils can be found in the Glossary, and 
more detailed information about the terminology and 
methods of soil mapping can be obtained from the Soil 
Survey Manual (3).! 


Altvan Series 


The Altvan series consists of deep, well drained soils 
that formed in mixed alluvial deposits. These soils are 
on uplands, high terraces, and benches and are under- 
lain by sand and gravel at a depth of 20 to 40 inches. 
Elevation ranges from 5,200 to 6,200 feet. Slopes are 
0 to 9 percent. The native vegetation is mainly blue 
grama, western wheatgrass, sage, and cactus. Mean 
annual precipitation ranges from 13 to 15 inches, mean 
annual air temperature ranges from 48° to 50° F, and 
the frost-free season ranges from 135 to 150 days. 

In a representative profile the surface layer is gray- 
ish brown loam about 3 inches thick. The subsoil is 
about 18 inches thick; it is grayish brown loam in the 
upper part and brown, grayish brown, and pale brown 
clay loam in the lower part. Below this is about 15 
inches of light brown clay loam that is underlain by 
brown and strong brown gravelly loamy sand. 

Permeability is moderate above a depth of about 36 
inches and rapid below that depth. The available wa- 
ter capacity is high. Reaction is neutral above a depth 
of 12 inches, mildly alkaline between depths of 12 and 
17 inches, and moderately alkaline below a depth of 
17 inches. 

These soils are used for irrigated and dryfarmed 
crops and for pasture and native grasses. 

Representative profile of Altvan loam, 0 to 3 per- 
cent slopes, in native grass, near the northeast corner 
of sec. 23, T. 11 N., R. 68 W.: 

A1Il—0 to 3 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 


' Italic numbers in parentheses refer to Literature Cited, p. 172. 
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TABLE 1.—Acreage and proportionate extent of the soils 


Soil Acres | Percent 

Altvan loam, 0 to 3 percent slopes ---------- 11,300 1.2 
Altvan loam, 3 to 9 percent slopes _________ 8,700 1.0 
Altvan-Satanta loams, 0 to 3 percent slopes__ 3,500 4 
Altvan-Satanta loams, 3 to 9 percent slopes__ 1,700 2 
Aquepts, loamy ~--------_---_-----------_ 3,100 3 
Aquepts, ponded __-----_-----_~---------- 900 1 
Ascalon sandy loam, 0 to 3 percent slopes ~~~ 3,500 4 
Ascalon sandy loam, 3 to 5 percent slopes —__ 8,100 3 
Bainville-Epping silt loams, 5 to 20 

percent slopes ~--_----_-~------~-------- 2,700 3 
Bainville-Keith complex, 2 to 9 

percent slopes _____-_-_.--------------- 5,200 5 
Baller-Carnero complex, 9 to 35 

percent slopes —_____-------------------- 4,000 4 
Baller-Rock outcrop complex, 15 to 45 

percent slopes ~------------------------ 11,000 1.2 
Blackwell clay loam, 0 to 5 percent slopes ___ 5,300 6 
Boyle gravelly sandy loam, 3 to 9 

percent slopes ~.-__-_--__-__~_---_------ 13,200 1.4 
Boyle gravelly sandy loam, 9 to 30 

percent slopes ~_.--_____.__--_-_-_-__-- 13,800 1.4 
Boyle-Ratake gravelly sandy loams, 1 to 9 

percent slopes ~_.-----_-------------_-- 8,200 9 
Boyle-Ratake gravelly sandy loams, 9 to 25 

percent slopes __-------~--_------------ 9,700 1.0 
Breece coarse sandy loam, 0 to 3 

percent slopes ~_-__--------_----------- 550 1 
Breece coarse sandy loam, 3 to 9 

percent slopes ~__-___-~---------------- 7,500 8 
Breece coarse sandy loam, 9 to 30 

percent slopes ~---__---------------_-- 9,000 9 
Carnero loam, 3 to 9 percent slopes -----_-- 2,500 3 
Caruso clay loam, 0 to 1 percent slopes ~----_ 4,300 5 
Clergern fine sandy loam, 2 to 10 

percent slopes ~---_------~--~~--------- 4,700 5 
Connerton-Barnum complex, 0 to 3 

percent slopes _._.____-_-________---_-- 2,650 2 
Connerton-Barnum complex, 3 to, 9 

percent slopes ..___-------------------- 10,400 1.0 
Cushman fine sandy loam, 0 to 3 

pereent slopes ~---_------~~------.----- 730 a 
Cushman fine sandy loam, 8 to 9- 

percent slopes _-_-_--___--___-_---_---- 3,400 A 
Driggs loam, 0 to 3 percent slopes ___--___-- 600 a 
Driggs loam, 3 to 25 percent slopes —----_--~ 4,800 5 
Elbeth-Moen loams, 5 to 30 percent slopes -_| 11,600 1.2 
Farnuf loam, 2 to 10 percent slopes __---~-- 2,100 2 
Farnuf-Boyle-Rock outcrop complex, 10 to 25 

percent slopes __----_------------------ 19,200 2.0 
Fluvaquents, nearly level _-__-__-_---___-_- 1,400 a 
Fort Collins loam, 0 to 1 percent slopes _--__ 2,000 2 
Fort Collins loam, 1 to 3 percent slopes _-_--| 12,100 1.3 
Fort Collins loam, 3 to 5 percent slopes ____~ 4,800 5 
Fort Collins loam, 5 to 9 percent slopes —__-_ 1,200 1 
Foxcreek loam, 0 to 3 percent slopes ___--_-- 2,400 3 
Gapo clay loam, 0 to 5 percent slopes _-_-_--_ 720 1 
Garrett loam, 0 to 1 percent slopes ______--- 3,900 4 
Garrett loam, 1 to 3 percent slopes --_-----_ 1,100 1 
Gravel pits: ~~ 3-5. Shen Silo ae es 1,800 2 
Haploborolls-Rock outcrop complex, steep ---| 69,000 ues 
Haplustolls, hilly —--_--------------------~- 5,500 6 
Haplustolls-Rock outcrop complex, steep ----| 23,000 2.4 
Harlan fine sandy loam, 1 to 3 

percent slopes ~-_-----------------_---- 2,000 2 
Harlan fine sandy loam, 3 to 9 

percent slopes ___-_-__-___--_--______-- 3,800 4 
Heldt clay loam, 0 to 3 percent slopes __---_ 7,900 8 
Heldt clay loam, 3 to 6 percent slopes -.---- 4,400 5 
Keith silty clay loam, 0 to 3 percent slopes __ 2,200 2 
Kildor clay loam, 0 to 6 percent slopes ______ 1,150 1 
Kildor-Shale outcrop complex, 5 to 30 

percent slopes ~-----------------------_ 6,100 6 
Kim loam, 1 to 3 percent slopes _-__________ 8,360 9 
Kim loam, 3 to 5 percent slopes _-._.-_____-_- 7,900 8 


-3)| Riverwash 
.1/ Rock outcrop 
| Satanta loam, 0 to 1 percent slopes ________ 


Soil 


Kim loam, 5 to 9 percent slopes _----_----~-_ 
Kim-Thedalund loams, 3 to 15 

percent slopes 
Kirtley loam, 3 to 9 percent slopes ~_-__-_--- 
Kirtley-Purner complex, 5 to 20 

percent slopes 
LaPorte-Rock outerop complex, 3 to 30 

percent slopes 
Larim gravelly sandy loam, 5 to 40 

percent slopes 
Larimer fine sandy loam, 1 to 3 

percent slopes 
Larimer-Stoneham complex, 3 to 10 

percent slopes 
Longmont clay, 0 to 3 percent slopes ___-_-- 
Loveland clay loam, 0 to 1 percent slopes ~~~ 
Midway clay loam, 5 to 25 percent slopes -__ 
Minnequa silt loam, 3 to 9 percent slopes __-_ 
Minnequa-LaPorte complex, 3 to 15 

percent slopes 
Miracle sandy loam, 5 to 25 percent slopes —-_ 
Naz sandy loam, 1 to 3 percent slopes ____-- 
Naz sandy loam, 3 to 25 percent slopes ___-- 
Nelson fine sandy loam, 3 to 9 

percent slopes 
Newfork sandy loam, 0 to 3 percent slopes —- 
Nunn clay loam, 0 to 1 percent slopes _-__-- 
Nunn clay loam, 1 to 3 percent slopes ______ 
Nunn clay loam, 3 to 5 percent slopes ----_- 
Nunn clay loam, wet, 1 to 3 percent slopes —_ 
Otero sandy loam, 0 to 3 percent slopes -_-_ 
Otero sandy loam, 3 to 5 percent slopes _____ 
Otero sandy loam, 5 to 9 percent slopes _-_-_ 
Otero-Nelson sandy loam, 3 to 25 

percent slopes 
Paoli fine sandy loam, 0 to 1 percent slopes __ 
Pendergrass-Rock outcrop complex, 15 to 25 

percent slopes 
Pinata-Rock outcrop complex, 15 to 45 

percent slopes 
Poudre fine sandy loam, 0 to 1 

percent slopes 
Purner fine sandy loam, 1 to 9 

percent slopes 
Purner-Rock outcrop complex, 10 to 50 

percent slopes 
Ratake-Rock outcrop complex, 25 to 55 

percent slopes 
Redfeather sandy loam, 5 to 50 

percent slopes 
Renohill clay loam, 0 to 8 percent slopes ____ 
Renohill clay loam, 3 to 9 percent slopes ____ 
Renohill-Midway clay loams, 3 to 15 

percent slopes 


Satanta loam, 1 to 3 percent slopes _____--- 
Satanta loam, 3 to 5 percent slopes -________ 
Satanta loam, gullied, 3 to 9 percent slopes —__ 
Satanta Variant clay loam, 0 to 3 

percent slopes 
Schofield-Redfeather-Rock outcrop complex, 

5 to 25 percent slopes -_----_-_--_____---- 
Stoneham loam, 0 to 1 percent slopes ~__ 
Stoneham loam, 1 to 3 percent slopes _______ 
Stoneham loam, 8 to 5 percent slopes ____-__ 
Stoneham loam, 5 to 9 percent slopes .__-.-- 
Sunshine stony sandy loam, 5 to 15 

percent slopes 
Table Mountain loam, 0 to 1 percent slopes ~_ 
Tassel sandy loam, 3 to 25 percent slopes ___ 
Thedalund loam, 0 to 8 percent slopes _-_-__ 
Thedalund loam, 3 to 9 percent slopes -.---- 


Acres 


3,620 


4,400 
2,700 


20,000 
4,100 
11,300 
1,200 


8,800 
6,900 
4,200 
3,900 
1,740 


1,000 
8,500 
1,400 
9,400 


Percent 
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TABLE 1.—Acreage and proportionate extent of the soils—Continued 


Soil Acres | Percent 

Thiel gravelly sandy loam, 5 to 25 
percent slopes ~.-_--------------------- 11,070 1.1 

Tine gravelly sandy loam, 0 to 3 
percent slopes -_------_---------------- 2,100 2 

Tine cobbly sandy loam, 15 to 40 
percent slopes -_-_-___-_____-_--__---- 600 1 
Trag-Moen complex, 5 to 30 percent slopes _-| 12,000 1.3 
Ulm clay loam, 0 to 3 percent slopes _.-_---- 3,600 A 
Ulm clay loam, 3 to 5 percent slopes ________ 1,100 A 
Weld silt loam, 0 to 3 percent slopes ______._ 7,120 7 


Soil Acres Percent 


Wetmore-Boyle-Moen complex, 5 to 40 


percent slopes —__-_____________________ 17,000 1.8 
Wetmore-Boyle-Rock outcrop complex, 

5 to 60 percent slopes -____.-_-__-_-___-~_ 113,800 11.9 
Wiley silt loam, 1 to 3 percent slopes _______ 2,580 3 
Wiley silt loam, 3 to 5 percent slopes _______ 3,350 4 

Water: oo. ee ee 19,400 2.0 

POtal~ 2222 ei Can eee ete Antes 954,240 100.0 


3/2) moist; weak fine granular struc- 
ture; soft, very friable, slightly sticky ; 
noncalcareous; neutral; clear smooth 
boundary. 
Bi—3 to 7 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
3/2) moist; weak moderate prismatic 
structure parting to weak medium sub- 
angular blocky; soft, very friable, 
slightly sticky; few patchy clay films on 
peds; noncalcareous; neutral; clear 
smooth boundary. 
to 12 inches; brown (10YR 5/3) clay 
loam, dark brown (10YR 3/3) moist; 
moderate medium prismatic structure 
parting to moderate medium subangular 
blocky; thin clay films on peds; slightly 
hard, firm, sticky; noncaleareous; neu- 
tral; clear smooth boundary. 

B22tea—12 to 17 inches; grayish brown (10YR 
5/2) clay loam, dark grayish brown 
(10YR 4/2) moist; moderate medium 
prismatic structure parting to moderate 
medium subangular blocky; slightly 
hard, friable, slightly sticky; thin clay 
films on peds; calcareous; mildly alka- 
line; clear smooth boundary. 

B3ca—17 to 21 inches; pale brown (10YR 6/3) 
clay loam, brown (10YR 5/3) moist; 
weak medium prismatic structure part- 
ing to weak subangular blocky; slightly 
hard, friable, slightly sticky; few patchy 
clay films on peds; calcareous; moder- 
ately alkaline; clear smooth boundary. 

Clca—21 to 36 inches; light brown (7.5YR 6/3) 
clay loam, brown (7.5YR 5/3) moist; 
massive; slightly hard, friable, slightly 
sticky; 10 to 15 percent fine gravel; cal- 
careous; moderately alkaline; clear wavy 
boundary. 

IIC2ca—36 to 60 inches; brown (7.5YR 5/4) and 
strong brown (7.5YR 5/6) gravelly 
loamy sand; massive; friable; nonsticky; 
35 to 45 percent gravel; calcareous; mod- 
erately alkaline. 

The A horizon is loam or heavy sandy loam 7 to 12 
inches thick in cultivated areas. It is neutral to mildly 
alkaline. The B horizon ranges from loam to clay loam. 
It is neutral to moderately alkaline. A B1 horizon is 


B21t—7 


present in places. The A and B horizons are as much 
as 15 percent gravel. The IIC horizon typically is cal- 
careous, but it is noncalcareous in places. 

1—Alivan loam, 0 to 3 percent slopes. This nearly 
level soil is on terraces and benches (fig. 4). This soil 
has the profile described as representative of the series. 
Numerous mounds or hummocks are scattered 
throughout the mapped areas. On these mounds the 
soil has more gravel in the surface layer and subsoil 
than is typical. 

Included with this soil in mapping are small areas 
of soils that are similar to this Altvan soil but that 
have a limy surface layer and subsoil and are redder. 
Also included are some small areas of Stoneham, 
Larimer, and Keith soils. 

Runoff is slow, and the hazard of erosion is slight 
to moderate. 

This soil is suited to wheat or barley under dryland 
management. If irrigated, it is also suited to alfalfa, 
corn, sugar beets, and dry beans. It is well suited to 
pasture and native grasses. Capability units [I]e-3, 
irrigated, and IIIe-6, dryland; Loamy Plains range 
site; windbreak suitability group 1. 

2—Altvan loam, 3 to 9 percent slopes. This gently 


Figure 4,—Center-pivot type sprinkler system on Altvan loam, 
0 to 3 percent slopes. 


12 SOIL SURVEY 


sloping to strongly sloping soil is on terrace edges, 
fans, and benches. This soil has a profile similar to the 
one described as representative of the series, but the 
combined thickness of the surface layer and subsoil 
is about 18 to 19 inches. 

Included with this soil in mapping are some areas 
of soils that are more sloping and some areas of soils 
that have a surface layer of sandy loam. Also included 
are small areas of Larimer, Stoneham, and Larim soils. 

Runoff is medium, and the hazard of erosion is mod- 
erate to severe. 

This soil is suited to wheat and barley under dryland 
management. If irrigated, it is also suited to alfalfa. 
It is well suited to pasture and native grasses. Capabil- 
ity units IVe-1, irrigated, and [Ve—3, dryland; Loamy 
Plains range site; windbreak suitability group 1. 

3—Altvan-Satanta loams, 0 to 3 percent slopes. This 
complex consists of nearly level soils on terraces and 
high benches. It is about 45 percent Altvan loam and 
about 30 percent Satanta loam. The soils are inter- 
mingled throughout the mapped areas, but Altvan 
loam commonly is more sloping and Satanta loam is 
more nearly level and is in some depressions. The 
Altvan soil has a profile similar to the one described as 
representative of the Altvan series, but the surface 
layer commonly is about 8 to 11 inches thick and is 
loam or sandy loam. The Satanta soil has a profile 
similar to the one described as representative of the 
Satanta series, but the surface layer is about 8 to 11 
inches thick and is sandy loam in places. In places 
both soils are redder than is typical of their respective 
series. 

Included with these soils in mapping is about 15 
percent Nunn soils. 

Runoff is slow to medium, and the hazards of wind 
and water erosion are slight to moderate. 

If irrigated, these soils are suited to corn, sugar 
beets, dry beans, alfalfa, and small grain. Under dry- 
land management they are suited mainly to wheat, 
but other small grain, such as barley and oats, is some- 
times grown. The soils are also well suited to pasture 
and native grasses. Capability units I[le-8, irrigated, 
and IITe—6, dryland; Loamy Foothill range site; wind- 
break suitability group 1. 

4—Altvan-Satanta loams, 3 to 9 percent slopes. This 
complex consists of gently sloping or strongly sloping 
soils on high terraces, benches, and fans. It is about 
55 percent Altvan loam and 35 percent Satanta loam. 
Altvan loam is mainly more sloping, and Satanta loam 
is smoother. These soils have profiles similar to the 
ones described as representative of their respective 
series, but the surface layer is sandy loam and loam 
and the surface layer and subsoil are thinner. Many 
areas of both soils are redder than is typical of their 
respective series. 

Included with these soils in mapping is about 10 
percent Nunn and Larimer soils. 

Runoff is medium to rapid, and the hazards of wind 
and water erosion are moderate. 

If irrigated, these soils are well suited to alfalfa, 
small grain, and pasture. Under dryland management 
they are suited to wheat and barley. They are also 
suited to pasture and native grasses. Capability units 
IVe-1, irrigated, and IVe-3, dryland; Loamy Foothill 
range site; windbreak suitability group 1. 


Aquepts, Loamy 


5—Aquepts, loamy. These nearly level or gently 
sloping, poorly drained soils are in depressional areas 
on uplands, along drainageways, and on side slopes 
below large canals. The surface layer is fine sandy 
loam, loam, or clay loam. The underlying layer is 
mainly loam or clay loam extending to a depth of 40 
to 60 inches or more. A water table is at or near the 
surface in spring and summer. 

Included with these soils in mapping are a few small 
areas of Stoneham, Fort Collins, and Kim soils and 
Nunn clay loam, wet. 

Runoff is slow to medium, and the hazard of water 
erosion is slight to moderate. 

These soils are suited to pasture and native grasses. 
A few areas are used for hay. If drained, the soils are 
suited to crops. The main irrigated crops are barley, 
corn, sugar beets, and wheat. Capability units IIIw—1, 
irrigated, and Vw-1, dryland; Wet Meadow range site; 
windbreak suitability group 5. 


Aquepts, Ponded 


6—Aquepts, ponded. These nearly level soils are 
near stream channels and drainageways. A water 
table is at or near the surface most of the year. The 
soils are extremely variable. The native vegetation is 
mainly cattails, sedges, and rushes. 

These soils offer very little grazing but are suitable 
for wildlife habitat. Capability unit VIIIw-1, dryland; 
not assigned to a range site or windbreak suitability 
group. 


Ascalon Series 


The Ascalon series consists of deep, well drained 
soils that formed in mixed wind-deposited material. 
These soils are on uplands and foot slopes. Elevation 
ranges from 4,800 to 5,700 feet. Slopes are 0 to 5 per- 
cent. The native vegetation is mainly blue grama and 
other short grasses and forbs. Mean annual precipita- 
tion ranges from 13 to 15 inches, mean annual air 
temperature ranges from 48° to 50° F, and the frost- 
free season ranges from 135 to 150 days. 

In a representative profile the surface layer is brown 
sandy loam about 6 inches thick. The subsoil is brown 
and pale brown sandy clay loam about 14 inches thick. 
The underlying material is pale brown or very pale 
brown sandy loam. 

Permeability is moderate, and the available water 
capacity is medium to high. Reaction is neutral above 
a depth of about 16 inches and moderately alkaline 
below that depth. 

These soils are used mainly for irrigated and dry- 
farmed crops. Some small areas are used for native 
grasses. 

Representative profile of Ascalon sandy loam, 0 to 
3 percent slopes, in a cultivated area, about 400 feet 
east and 650 feet south of the northwest corner of sec. 
36, T.5 N., R. 68 W.: 

Ap—0O to 6 inches; brown (10YR 5/3) sandy 
loam, dark brown (10YR 3/3) moist; 
weak medium subangular blocky struc- 
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ture; hard, very friable; neutral; clear 
smooth boundary. 

B2t—6 to 16 inches; brown (10YR 5/3) sandy 
clay loam, dark brown (10YR 3/3) 
moist; weak medium prismatic structure 
parting to moderate medium angular and 
subangular blocky; very hard, friable; 
numerous thin clay films on aggregates; 
neutral; clear smooth boundary. 

B3ca—16 to 20 inches; pale brown (10YR 6/3) 
sandy clay loam, dark brown (10YR 4/3) 
moist; weak medium prismatic struc- 
ture parting to moderate medium suban- 
gular blocky; hard, very friable; thin 
patchy clay films; visible secondary cal- 
cium carbonate occurring as thin seams 
and streaks; strongly effervescent; mod- 
erately alkaline; clear smooth boundary. 

Clca—20 to 36 inches; pale brown (10YR 6/3) 
sandy loam, dark brown (10YR 4/8) 
moist; massive; slightly hard, very fri- 
able; visible secondary calcium car- 
bonate occurring as thin seams and 
streaks; strongly effervescent; moder- 
ately alkaline; gradual smooth boundary. 

C2—326 to 60 inches; very pale brown (10YR 7/8) 
sandy loam, brown (10YR 5/3) moist; 
massive; slightly hard, very friable; 
slightly effervescent; moderately alka- 
line. 

The A horizon ranges from fine sandy loam to sandy 
clay loam 5 to 12 inches thick. The B horizon ranges 
from 10 to 25 inches in thickness. It is neutral to mod- 
erately alkaline. The C horizon typically is sandy loam, 
but ranges from sandy loam to loam in places. 

7—Ascalon sandy loam, 0 to 3 percent slopes. This 
nearly level soil is on uplands and high terraces. It 
has the profile described as representative of the series. 

Included with this soil in mapping are a few areas 
of soils that have a surface layer of sandy clay loam. 
Also included are some small areas of soils in which 
sandstone is at a depth of 40 to 60 inches and small 
areas of Otero soils. 

Runoff is slow. The hazard of wind erosion is mod- 
erate, and the hazard of water erosion is slight. 

If irrigated, this soil is well suited to corn, beans, 
alfalfa, sugar beets, and barley. Under dryland man- 
agement it is suited to wheat or barley. It is also well 
suited to pasture and native grasses. Capability units 
Ile-2, irrigated, and IIIe-8, dryland; Sandy Plains 
range site; windbreak suitability group 2. 

8—Ascalon sandy loam, 3 to 5 percent slopes. This 
gently sloping soil is on uplands. This soil has a profile 
similar to the one described as representative of the 
series, but the surface layer and subsoil are thinner. 

Included with this soil in mapping are some small 
areas of soils that are more sloping or less sloping. 
Also included are minor areas of Otero soils. 

Runoff is medium, and the hazards of wind and 
water erosion are moderate. 

If irrigated, this soil is suited to corn, alfalfa, beans, 
and small grain and, to a lesser extent, sugar beets. 
Under dryland management it is suited to wheat. It 
is also suited to pasture and native grasses. Capability 


units IIIe—4, irrigated, and IIIe-8, dryland; Sandy 
Plains range site; windbreak suitability group 2. 


Bainville Series 


The Bainville series consists of moderately deep, well 
drained soils that formed in material weathered from 
siltstone and shale. These soils are on uplands and are 
underlain by soft siltstone or silty shale at a depth of 
20 to 40 inches. Elevation ranges from 5,600 to 6,400 
feet. Slopes are 2 to 15 percent. The native vegetation 
is mainly blue grama, wheatgrasses, fringed sage, and 
other forbs. Mean annual precipitation ranges from 
13 to 15 inches, mean annual air temperature ranges 
from 47° to 50° F, and the frost-free season is 135 
to 150 days. 

In a representative profile the surface layer is brown 
silt loam about 5 inches thick. The underlying mate- 
rial is very pale brown silt loam to a depth of about 
24 inches. Below this is soft siltstone. 

Permeability is moderate, and the available water 
capacity is medium. Reaction is neutral above a depth 
of about 5 inches and mildly alkaline or moderately 
alkaline below that depth. 

These soils are used for native grasses. 

Representative profile of Bainville silt loam in an 
area of Bainville-Keith complex, 2 to 9 percent slopes, 
in native grass, about 50 feet west of benchmark near 
the southeast corner of sec. 13, T. 11 N., R. 68 W.: 

A1— 0 to 5 inches; brown (10YR 5/3) silt loam, 
brown (10YR 4/3) moist; weak fine 
granular structure; soft, very friable; 
neutral; clear smooth boundary. 

C1—5 to 12 inches; pale brown (10YR 6/3) silt 
loam, brown (10YR 5/3) moist; weak 
medium subangular blocky structure; 
slightly hard, very friable; calcareous; 
mildly alkaline; clear smooth boundary. 

C2—12 to 24 inches; very pale brown (10YR 7/3) 


silt loam, pale brown (10YR_ 6/3) 
moist; massive; soft, very friable; cal- 
careous; moderately alkaline; clear 


smooth boundary. 
C3r—24 to 60 inches; soft calcareous siltstone. 

The A horizon is loam or silt loam 4 to 8 inches 
thick. The C horizon is silt loam or light silty clay 
loam 16 to 32 inches thick. 

9—Bainville-Epping silt loams, 5 to 20 percent 
slopes. This complex consists of moderately sloping to 
strongly sloping soils on uplands. It is about 45 percent 
Bainville silt loam and about 35 percent Epping silt 
loam. Bainville silt loam is less sloping, and Epping 
silt loam is steeper. 

Included with these soils in mapping is about 20 per- 
cent Keith and Larim soils and siltstone outcrop. 

Runoff is rapid, and the hazard of erosion is severe. 

These soils are suited to pasture and native grasses. 
Capability unit VIe-1, dryland; Bainville soil in Loamy 
Foothill range site and Epping soil in Shallow Silt- 
stone range site; not assigned to a windbreak suit- 
ability group. 

10—Bainville-Keith complex, 2 to 9 percent slopes. 
This complex consists of nearly level to moderately 
sloping soils on uplands and high benches. It is about 
50 percent Bainville silt loam and about 35 percent 
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Keith clay loam. Bainville silt loam is steeper, and 
Keith clay loam is more nearly level and is in de- 
pressions. The Bainville soil has the profile described 
as representative of the Bainville series. The Keith 
soil has a profile similar to the one described as rep- 
resentative of the Keith series, but the surface layer 
is clay loam. 

Included with these soils in mapping is about 15 per- 
cent Larim and Epping soils. 

Runoff is medium, and the hazard of erosion is mod- 
erate, 

These soils are well suited to pasture and native 
grasses and are used mainly for these purposes. A few 
small areas are used for dryfarmed wheat. Capability 
unit [Ve-3, dryland; Bainville soil in Loamy Foothill 
range site and Keith soil in Clayey Foothill range site; 
not assigned to a windbreak suitability group. 


Baller Series 


The Baller series consists of shallow, well drained 
soils that formed in material weathered from sand- 
stone, These soils are on uplands and are underlain by 
bedrock at a depth of 10 to 20 inches. Elevation ranges 
from 5,400 to 6,800 feet. Slopes are 5 to 45 percent. 
The native vegetation is mainly big and little bluestem, 
blue grama, side-oats grama, mountainmahogany, and 
a few scattered ponderosa pine. Mean annual precipi- 
tation ranges from 15 to 17 inches, mean annual air 
temperature ranges from 47° to 49° F, and the frost- 
free season ranges from 135 to 150 days. 

In a representative profile the surface layer is dark 
grayish brown stony sandy loam about 6 inches thick. 
The subsurface layer is dark grayish brown very stony 
sandy loam about 5 inches thick. Below this is hard 
sandstone. 

Permeability is moderately rapid, and the available 
water capacity is low. Reaction is neutral. 

These soils are used for native grasses. 

Representative profile of Baller stony sandy loam in 
an area of Baller-Rock outcrop complex, 15 to 45 per- 
cent slopes, in native grass, about 1,050 feet west and 
1,650 feet north of the southeast corner of sec. 32, T. 
7N., R. 69 W.: 

Al—O to 6 inches; dark grayish brown (10YR 
4/2) stony sandy loam, very dark gray- 
ish brown (10YR 3/2) moist; weak to 
moderate fine granular structure; soft, 
very friable; 25 percent stones and cob- 
bles; noncalecareous; neutral; clear 
smooth boundary. 

AC—6 to 11 inches; dark grayish brown (10YR 
4/2) very stony sandy loam, very dark 
grayish brown (1OYR 3/2) moist; mas- 
sive; soft, very friable; 60 percent stones 
and cobbles; noncaleareous; neutral. 

R—11 inches; hard sandstone bedrock. 

The A horizon is sandy loam or fine sandy loam and 
contains 35 to 70 percent stones or cobbles, mainly of 
sandstone. Reaction ranges from slightly acid to mildly 
alkaline. 

1]——Baller-Carnero complex, 9 to 35 percent slopes. 
This complex consists of strongly sloping to steep soils 
on ridges. It is about 45 percent Baller stony sandy 
loam and about 35 percent Carnero loam. The soils are 


intermingled in an intricate pattern, but Baller stony 
sandy loam commonly is on the upper part of the 
ridges and Carnero loam is near the bottom of the 
slope and is less sloping. The Baller soil has a profile 
similar to the one described as representative of the 
Baller series. The Carnero soil has a profile similar to 
the one described as representative of the Carnero 
series, but more cobbles and stones are on the surface. 

Included with these soils in mapping are about 20 
percent areas of Rock outcrop and extremely stony 
soils that are similar to Carnero soils but in which 
sandstone is at a depth of less than 20 inches. 

Runoff is rapid, and the hazard of erosion is severe. 

These soils are suited to native grasses. Capability 
unit VIIs—1, dryland; Baller soil in Shallow Foothill 
range site and Carnero soil in Loamy Foothill range 
site; not assigned to a windbreak suitability group. 

12—Baller-Rock outcrop complex, 15 to 45 percent 
slopes. This complex consists of strongly sloping to 
steep soils on ridges and “hogbacks.” It is about 50 
percent Baller stony sandy loam and about 30 percent 
Rock outcrop. Baller stony sandy loam is mainly on 
east-facing side slopes on the ridges. Rock outcrop is 
mainly near ridgetops, but it is seattered throughout. 
The Baller soil has the profile described as representa- 
tive of the Baller series. 

Included with this complex in mapping is about 20 
percent Carnero soils and areas of a soil that is similar 
to the Baller soil but that has a clayey subsoil. 

Runoff is rapid, and the hazard of erosion is severe. 

This complex is suited to native grasses. Capability 
unit VIIs—1, dryland; Baller soil in Shallow Foothill 
range site and Rock outcrop not assigned to a range 
site; not assigned to a windbreak suitability group. 


Barnum Series 


The Barnum series consists of deep, well drained 
soils that formed in alluvium from reddish colored 
shale and sandstone. These soils are in upland valleys 
and bottom lands. Elevation ranges from 5,200 to 
6,300 feet. Slopes are 0 to 5 percent. The native vege- 
tation is mainly blue grama, wheatgrasses, and cactus. 
Mean annual precipitation ranges from 15 to 18 
inches, mean annual air temperature ranges from 47° 
to 49° F, and the frost-free season ranges from 115 to 
180 days. 

In a representative profile the surface layer is 
brown loam about 10 inches thick. The underlying ma- 
terial is reddish brown loam stratified with thin layers 
of sandy loam and is about 50 inches thick. 

Permeability is moderate, and the available water 
capacity is high. Reaction is moderately alkaline. 

These soils are used for irrigated and dryfarmed 
crops and native grasses. 

Representative profile of Barnum loam in an area of 
Connerton-Barnum complex, 0 to 3 percent slopes, in 
native grass, 1,650 feet south of center of sec. 30, T. 
10 N., R. 69 W.: 

Al—O to 10 inches; brown (7.5YR 5/3) loam, 
brown (7.5YR 4/3) moist; weak medium 
subangular blocky and weak medium 
granular structure; slightly hard, very 
friable; calcareous; moderately alkaline; 
clear smooth boundary. 
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C—10 to 60 inches; reddish brown (5YR 5/4) 
loam stratified with thin strata of sandy 
loam or clay loam, dark reddish brown 
(5YR 3/4) moist; weak medium and 
coarse subangular blocky structure; 
slightly hard, very friable; calcareous; 
moderately alkaline. 

The A horizon is loam, heavy sandy loam, or sandy 
clay loam and it is stratified in places. The C horizon 
is mainly loam, but it is stratified with sandy loam, 
fine sandy loam, and light clay loam. The A and C 
horizons range from mildly alkaline to moderately al- 
kaline and are generally calcareous, but some strata 
are noncalcareous. 

Barnum soils are mapped only with Connerton soils 
in Larimer County Area. 


Blackwell Series 


The Blackwell series consists of deep, poorly drained 
soils that formed in material weathered from alluvium. 
These soils are on low terraces and flood plains. Eleva- 
tion ranges from 7,000 to 8,500 feet. Slopes are 0 to 5 
percent. The native vegetation is mainly bluegrass, 
little bluestem, cordgrass, and sedges and rushes. 
Mean annual precipitation ranges from 15 to 18 inches, 
mean annual air temperature ranges from 42° to 44° 
F, and the frost-free season ranges from 60 to 85 days. 

In a representative profile a 1-inch-thick layer of 
organic material is on the surface. The upper part of 
the surface layer is dark grayish brown clay loam 
about 9 inches thick, and the lower part is grayish 
brown clay loam about 8 inches thick. The subsoil is 
mottled, grayish brown clay loam about 18 inches 
thick. The underlying material is brown gravelly 
sandy loam about 8 inches thick that is underlain by 
sand and gravel. 

Permeability is moderately slow, and the available 
water capacity is high. Reaction is slightly acid above 
a depth of 17 inches and neutral below that depth. 

These soils are used for irrigated hay and pasture. 

Representative profile of Blackwell clay loam, 0 to 
5 percent slopes, in grass, about 1,800 feet south of 
ne headquarters in the NEJ,4 sec. 10, T. 10 N., R. 


01—1 inch to 0; partly decayed grass roots and 
leaves, 

A11—0 to 9 inches; dark grayish brown (10YR 
4/2) clay loam, very dark grayish brown 
(10YR 3/2) moist; weak to moderate 
medium subangular blocky structure 
parting to weak fine granular; hard, fri- 
able; few medium distinct yellowish red 
(5YR 5/6) mottles; slightly acid; clear 
smooth boundary. 

A12—9 to 17 inches; grayish brown (10YR 5/2) 
clay loam, very dark brown (10YR 2/2) 
moist; moderate medium and fine suban- 
gular blocky structure; very hard, firm; 
few medium distinct yellowish red (BYR 
5/6) mottles; slightly acid; gradual 
smooth boundary. 

B2g—17 to 35 inches; grayish brown (10YR 5/2) 
clay loam, dark grayish brown (10YR 
4/2) moist; moderate medium subangu- 


lar blocky structure; hard, friable; com- 
mon medium and coarse _ distinct 
yellowish red (5YR 5/6) mottles; neu- 
tral; clear smooth boundary. 

IIC1g—35 to 43 inches; brown (10YR 5/8) grav- 
elly sandy loam, dark brown (10YR 4/3) 
moist; massive; hard, very friable; com- 
mon medium distinct yellowish red 
(5YR 5/6) mottles; neutral; clear wavy 
boundary. 

IiIC2—-43 to 60 inches; clean sand and gravel. 

The A horizon is loam or clay loam 10 to 20 inches 
thick. A loam or clay loam B2g horizon is present in 
some places. Reaction is medium acid to neutral. Con- 
trasting substrata occur in many profiles below a depth 
of 40 inches. 

13—Blackwell clay loam, 0 to 5 percent slopes. This 
nearly level to gently sloping soil is on low terraces 
and bottom lands. 

Included with this soil in mapping are small areas 
of soils that have dark colors deeper in the profile. Also 
included are small areas of Foxcreek and Newfork soils 
and a few gravel bars. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is suited to hay and pasture. Capability unit 
Viw-1, irrigated; Mountain Meadow range site; not 
assigned to a windbreak suitability group. 


Boyle Series 


The Boyle series consists of shallow, well drained or 
excessively drained soils that formed in material 
weathered from granite. These soils are on uplands 
and mountainsides and are underlain by weathered 
granite at a depth of 10 to 20 inches. Elevation ranges 
from 7,000 to 8,200 feet. Slopes are 1 to 30 percent. 
The native vegetation is mainly blue grama, bluebunch 
wheatgrass, fescues, fringed sage, and other forbs and 
shrubs. Mean annual precipitation ranges from 14 to 
18 inches, mean annual air temperature ranges from 
44° to 46° F, and the frost-free season ranges from 
75 to 100 days. 

In a representative profile the surface layer is brown 
gravelly sandy loam about 5 inches thick. The subsoil 
is brown and reddish brown gravelly or very gravelly 
sandy clay loam about 8 inches thick. Below this is 
weathered granite. 

Permeability is moderate, and the available water 
capacity is low. Reaction is slightly acid to neutral. 

These soils are used for native grasses. 

Representative profile of Boyle gravelly loam in an 
area of Boyle-Ratake gravelly sandy loams, 1 to 9 per- 
cent slopes, in native grass, 1,100 feet south of state 
line and just west of Tie Siding Road in sec. 22, T. 12 
N., R. 73 W.: 

A1—0 to 5 inches; brown (7.5YR 5/2) gravelly 
sandy loam, dark brown (7.5YR 3/2) 
moist; weak fine subangular blocky 
structure parting to moderate fine gran- 
ular; soft, very friable; 15 percent 
gravel; neutral; clear smooth boundary. 

B21t—5 to 10 inches; brown (7.5YR 5/3) grav- 
elly sandy clay loam, dark brown (7.5YR 
3/3) moist; weak to moderate medium 
subangular blocky structure; very hard, 
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firm; thin patchy clay films on peds; 25 
percent gravel; neutral; clear smooth 
boundary. 

B22t—10 to 13 inches; reddish brown (5YR 5/4) 
very gravelly sandy clay loam, dark red- 
dish brown (5YR 3/4) moist; weak me- 
dium subangular blocky structure; very 
hard, friable; thin patchy clay films on 
peds; 70 percent gravel; neutral; grad- 
ual wavy boundary. 

Cr—13 to 20 inches; weathered granite. 

The A horizon is gravelly or very gravelly sandy 
loam 38 to 6 inches thick. The B horizon is gravelly or 
very gravelly sandy clay loam about 6 to 11 inches 
thick. The A and B horizons range from slightly acid 
to neutral. Content of rock fragments ranges from 15 
to 80 percent but averages more than 35 percent. 

14—Boyle gravelly sandy loam, 3 to 9 percent slopes. 
This gently sloping and moderately sloping soil is on 
uplands. 

Included with this soil in mapping are a few small 
areas of soils that are more sloping, small areas of 
soils in which granite is at a depth of 20 to 24 inches, 
and smal]l areas of Breece and Ratake soils. Also in- 
cluded are small areas of Rock outcrop. 

Runoff is slow, and the hazard of water erosion is 
slight. 

This soil is suited to native grasses. Scattered 
stands of ponderosa pine are in a few areas. Capability 
unit VIIs-1, dryland; Rocky Loam range site; not as- 
signed to a windbreak suitability group. 

15—Boyle gravelly sandy loam, 9 to 30 percent 
slopes. This strongly sloping to steep soil is on uplands 
and mountainsides. This soil has a profile similar to 
the one described as representative of the series, but 
the combined thickness of the surface layer and sub- 
soil is about 10 inches. 

Included with this soil in mapping are a few small 
areas of soils that are more sloping or less sloping. Also 
included are a few small areas of Breece and Ratake 
soils and a few areas of granite knobs and outcrops. 

Runoff is medium, and the hazard of water erosion 
is moderate to severe. Gully erosion is active in a few 
areas. 

This soil is suited to native grasses. Scattered stands 
of ponderosa pine are in a few areas. Capability unit 
Vile—1, dryland; Rocky Loam range site; not assigned 
to a windbreak suitability group. 

16—Boyle-Ratake gravelly sandy loams, 1 to 9 per- 
cent slopes. This complex consists of nearly level to 
strongly sloping soils on uplands. It is about 50 percent 
Boyle gravelly sandy loam and about 380 percent 
Ratake gravelly sandy loam. The soils are intricately 
intermingled throughout the mapped areas, but Boyle 
gravelly sandy loam commonly is more nearly level 
and Ratake gravelly sandy loam is steeper. The Boyle 
soil has the profile described as representative of the 
Boyle series. The Ratake soil has a profile similar to 
the one described as representative of the Ratake 
series, but the surface layer and subsoil are gravelly 
sandy loam, the underlying material is weathered 
granite, and the soil contains less mica. 

Included with these soils in mapping is about 20 
percent soils that are similar to Boyle and Ratake soils 


but in which granite is at a depth of 20 to 24 inches; 
granite knobs and outcrops occur with these included 
soils. 

Runoff is slow, and the hazard of water erosion is 
slight. 

These soils are suited to native grasses. Capability 
unit VIIs-1, dryland; Rocky Loam range site; not 
assigned to a windbreak suitability group. 

17-——-Boyle-Ratake gravelly sandy loams, 9 to 25 per- 
cent slopes. This complex consists of strongly sloping 
soils on uplands. It is about 40 percent Boyle gravelly 
sandy loam and about 35 percent Ratake gravelly sandy 
loam. The soils are intricately intermingled through- 
out the mapped areas, but Boyle gravelly sandy loam 
commonly is less sloping and Ratake gravelly sandy 
loam is higher and steeper. The Boyle soil has a profile 
similar to the one described as representative of the 
Boyle series, but the combined thickness of the surface 
layer and subsoil is about 10 inches. The Ratake soil 
has a profile similar to the one described as representa- 
tive of the Ratake series, but the surface layer and 
subsoil are gravelly sandy loam; they contain less 
mica; their combined thickness is about 10 inches; and 
the underlying material is granite. 

Included with these soils in mapping is about 25 
percent soils that are similar to Boyle and Ratake 
soils but in which granite is at a depth of 20 to 24 
inches; granite knobs and outcrops occur with these 
included soils. 

Runoff is medium to rapid, and the hazard of water 
erosion is moderate to severe. Deep gullies are in some 
areas. 

These soils are suited to native grasses. Capability 
unit VIIe-1, dryland; Rocky Loam range site; not 
assigned to a windbreak suitability group. 


Breece Series 


The Breece series consists of deep, well drained soils 
that formed in alluvium, mainly from granite. These 
soils are on alluvial fans and valley side slopes. Eleva- 
tion ranges from 6,800 to 7,800 feet. Slopes are 0 to 30 
percent. The native vegetation is mainly needleand- 
thread, blue grama, junegrass, forbs, and a few 
scattered pine. Mean annual precipitation ranges from 
15 to 18 inches, mean annual air temperature ranges 
from 44° to 46° F, and the frost-free season ranges 
from 75 to 100 days. 

In a representative profile the surface layer is dark 
grayish brown coarse sandy loam about 18 inches thick 
over dark grayish brown gravelly coarse sandy loam 
about 18 inches thick. The underlying material is 
brown gravelly loamy coarse sand. 

Permeability is rapid, and the available water capac- 
ity is medium. Reaction is neutral. 

These soils are mainly used for native grasses. A few 
areas are used for irrigated hay. 

Representative profile of Breece coarse sandy loam, 
9 to 30 percent slopes, in native grass, about 0.1 mile 
east of the top of the hill and 0.3 mile northeast of the 
Forest Service sign on road at the edge of old borrow 
pit, in the SW14 sec. 10, T. 10 N., R. 71 W.: 

A11—0 to 18 inches; dark grayish brown (10YR 
4/2) coarse sandy loam, very dark gray- 
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ish brown (10YR 3/2) moist; weak fine 
granular structure; soft, very friable; 
10 to 15 percent gravel; neutral; gradual 
wavy boundary. 

A12—18 to 36 inches; dark grayish brown (10YR 
4/2) gravelly coarse sandy loam, very 
dark grayish brown (10YR 3/2) moist; 
weak coarse subangular blocky struc- 
ture; soft, very friable; 25 percent 
gravel; neutral; gradual wavy boundary. 

C—26 to 60 inches; brown (10YR 5/3) gravelly 
loamy coarse sand, brown (10YR 4/3) 
moist; massive; soft, very friable; 25 
percent gravel; neutral. 

The A horizon is sandy loam 20 to 55 inches thick. 
The C horizon is loamy sand or sandy loam. Reaction 
is slightly acid or neutral. Content of rock fragments, 
mainly fine granitic gravel, ranges from 0 to 35 per- 
cent. 

18—Breece coarse sandy loam, 0 to 3 percent slopes. 
This nearly level soil is on terraces and in valleys. 
This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
slightly thicker. 

Included with this soil in mapping are a few small 
areas of soils in which bedrock or a gravelly layer is at 
a depth of 40 to 60 inches. Some areas have more 
gravel or cobbles throughout the profile. 

Runoff is slow, and the hazard of erosion is slight to 
moderate. 

This soil is well suited to pasture and native grasses. 
A few small areas that can be irrigated are used for 
hay. Capability unit IVe-1, dryland; Loamy Park 
range site; not assigned to a windbreak suitability 
group. 

19—Breece coarse sandy loam, 3 to 9 percent slopes. 
This gently sloping to strongly sloping soil is on ter- 
races and in valleys. This soil has a profile similar to 
the one described as representative of the series, but 
the dark surface layer is about 40 inches thick. 

Included with this soil in mapping are small areas of 
soils in which bedrock is at a depth of 40 to 60 inches 
and a few small areas of soils in which gravel is at a 
depth of 40 to 60 inches. Also included are a few 
scattered areas of Rock outcrop on steeper areas. 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is suited to native grasses. Capability unit 
IVe-6, dryland; Loamy Park range site; not assigned 
to a windbreak suitability group. 

20—Breece coarse sandy loam, 9 to 30 percent 
slopes. This strongly sloping to steep soil is on terraces 
and valleysides. This soil has the profile described as 
representative of the series. 

Included with this soil in mapping are small areas 
of soils that are mor? sloping or less sloping. Also 
included are areas of soils in which bedrock or a 
gravelly layer is at a depth of 20 to 60 inches and a few 
small areas of Rock outcrop. 

Runoff is medium to rapid, and the hazard of erosion 
is severe. 

This soil is suited to native grasses. Capability unit 
Vie—6, dryland; Loamy Park range site; not assigned 
to a windbreak suitability group. 


Carnero Series 


The Carnero series consists of moderately deep, well 
drained soils that formed in material weathered from 
sandstone. These soils are on upland ridges and are 
underlain by sandstone at a depth of 20 to 40 inches. 
Elevation ranges from 5,600 to 6,400 feet. Slopes are 
3 to 80 percent. The native vegetation is mainly blue 
grama, western wheatgrass, some forbs and shrubs, 
and scattered ponderosa pine. Mean annual precipita- 
tion ranges from 15 to 18 inches, mean annual air 
temperature ranges from 47° to 49° F, and the frost- 
free season ranges from 135 to 150 days. 

In a representative profile the surface layer is dark 
grayish brown loam about 10 inches thick. The subsoil 
is brown clay loam and heavy clay loam about 20 
inches thick. Below this is hard sandstone. 

Permeability is moderately slow, and the available 
water capacity is medium. Reaction is neutral. 

These soils are used mainly for native grasses. A 
few areas are used for dryfarmed crops. 

Representative profile of Carnero loam, 3 to 9 percent 
slopes, in native grass, about 1,000 feet south and 
2,200 feet east of the northwest corner of sec. 29, T. 
7TN., R. 69 W.: 

Ai—O to 10 inches; dark grayish brown (10YR 
4/2) loam, very dark grayish brown 
(10YR 3/2) moist; weak medium sub- 
angular blocky and moderate fine gran- 
ular structure; soft, very friable; 
neutral; clear wavy boundary. 

B21t—10 to 15 inches; brown (7.5YR 4/4) clay 
loam, dark brown (7.5YR 3/4) moist; 
weak medium prismatic structure part- 
ing to weak to moderate medium sub- 
angular blocky; slightly hard, friable; 
thin patchy clay films on peds; neutral; 
clear smooth boundary. 

B22t—15 to 30 inches; brown (7.5YR 4/4) heavy 
clay loam, dark brown (7.5YR 3/4) 
moist; moderate medium prismatic 
structure parting to moderate medium 
subangular blocky structure; hard, firm; 
thin nearly continuous clay films on peds; 

: neutral; abrupt wavy boundary. 

R—=30 inches; hard sandstone. 

The A horizon is loam or fine sandy loam 7 to 11 
inches thick. The B21t horizon is clay loam or heavy 
loam 5 to 9 inches thick. The B22t horizon is heavy 
clay loam or clay 10 to 20 inches thick. Reaction is 
neutral to mildly alkaline. The soil is generally non- 
calcareous, but some profiles have thin zones of lime 
accumulation immediately above the sandstone. 

21—Carnero loam, 3 to 9 percent slopes. This gently 
sloping or strongly sloping soil is on uplands and 
valleysides. 

Included with this soil in mapping are some small 
areas of soils in which bedrock is at a depth of 40 to 
60 inches or less. Also included are some small areas of 
soils that have a subsoil of loam or light clay loam. 

Runoff is medium, and the hazard of water erosion 
is moderate. 

If irrigated, this soil is suited to barley, wheat, and 
pasture and, to some extent, alfalfa. Under dryland 
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management it is suited to wheat or barley. It is also 
well suited to pasture and native grasses. Capability 
units IVe-1, irrigated, and IVe-3, dryland; Loamy 
Foothill range site; not assigned to a windbreak suit- 
ability group. 


Caruso Series 


The Caruso series consists of deep, somewhat poorly 
drained soils that formed in mixed alluvium. These 
soils are on low terraces and bottom lands. Elevation 
ranges from 4,800 to 5,500 feet. Slopes are 0 to 1 per- 
cent. The native vegetation is mainly inland saltgrass, 
alkali sacaton, sedges, and other water-tolerant 
grasses. Mean annual precipitation ranges from 13 to 
15 inches, mean annual air temperature ranges from 
48° to 50° F, and the frost-free season ranges from 
135 to 150 days. 

In a representative profile the surface layer is gray- 
ish brown clay loam about 11 inches thick. The under- 
lying material is stratified pale brown, light brown, 
and grayish brown clay loam, silty clay loam, fine 
sandy loam, and loamy fine sand. Below this is sand 
and gravel. 

Permeability is moderately slow above a depth of 
about 25 inches and moderately rapid or rapid below 
that depth. The available water capacity is medium to 
high. Reaction is mildly alkaline or moderately alkaline 
above a depth of 25 inches and mildly alkaline below 
that depth. 

These soils are mainly used for irrigated crops and 
pasture. A few areas are used for dryfarmed crops 
and pasture. 

Representative profile of Caruso clay loam, 0 to 1 
percent slopes, in dryland pasture, about 100 feet east 
of picnic area in the NE|, sec. 34, T. 7 N., R. 68 W.: 

A1—0 to 11 inches; grayish brown (10YR 5/2) 
clay loam, very dark grayish brown 
(10YR 3/2) moist; weak fine subangular 
blocky structure; hard, friable; strongly 
effervescent; mildly alkaline; clear 
smooth boundary. 

C1—11 to 17 inches; pale brown (10YR 6/3) 
clay loam, brown (10YR 5/3) moist; 
common medium distinct brown (7.5YR 
4/4) mottles; weak medium subangular 
blocky structure; very hard, friable; 
strongly effervescent; moderately alka- 
line; clear smooth boundary. 

C2—17 to 25 inches; light brown (7.5YR 6/4) 
silty clay loam, brown (7.5YR 4/4) 
moist; common fine faint reddish brown 
(5YR 4/4) mottles; weak fine sub- 
angular blocky structure; very hard, fri- 
able; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

C3—25 to 35 inches; grayish brown (10YR 5/2) 
fine sandy loam, very dark grayish brown 
(10YR 3/2) moist; common fine faint 
yellowish brown (10YR 5/4) mottles; 
massive; very hard, friable; faintly ef- 
fervescent; mildly alkaline; clear smooth 
boundary. 

C4—35 to 44 inches; grayish brown (10YR 5/2) 
loamy fine sand, dark brown (10YR 


3/3) moist; common medium prominent 
strong brown (7.5YR 5/6) mottles; 
massive; hard, very friable; mildly alka- 
line; gradual smooth boundary. 
IIC5—-44 to 60 inches; stratified sand and gravel. 

The A horizon is heavy loam or clay loam 8 to 18 
inches thick. The underlying C horizon is sandy loam, 
loam, clay loam, or silty clay loam. It has thin layers 
of loamy fine sand in places, but is mainly loam or 
light clay loam. It is stratified and generally mottled 
and is underlain by clean sand and gravel below a 
depth of about 40 inches. Reaction ranges from mildly 
alkaline to moderately alkaline. 

22—Caruso clay loam, 0 to 1 percent slopes. This 
level soil is on low terraces and bottom lands. 

Included with this soil in mapping are a few areas 
of soils that are more sloping. Also included are small 
areas of Loveland soils and a few minor areas of 
gravel bars. 

Runoff is slow, and the hazard of erosion is slight. 

If irrigated, this soil is suited to barley and sugar 
beets and, to a lesser extent, corn. It is also well 
suited to pasture and native grasses. Capability units 
IlIw-1, irrigated, and Vw-1, dryland; Wet Meadow 
range site; windbreak suitability group 5. 


Clergern Series 


The Clergern series consists of deep, well drained 
soils that formed in alluvium and valley-filling material 
from reddish sandstone and shale. These soils are in 
valleys and on side slopes. Elevation ranges from 7,500 
to 8,500 feet. Slopes are 0 to 10 percent. The native 
vegetation is mainly needleandthread, slender wheat- 
grass, bluebunch wheatgrass, fringed sage, and rabbit- 
brush. Mean annual precipitation ranges from 12 to 14 
inches, mean annual air temperature ranges from 42° 
to 46° F, and the frost-free season ranges from 75 to 
100 days. 

In a representative profile the surface layer is 
reddish brown fine sandy loam about 12 inches thick. 
The underlying material is reddish brown and light 
reddish brown fine sandy loam. 

Permeability is moderately rapid, and the available 
water capacity is high. Reaction is neutral above a 
depth of about 12 inches and mildly alkaline below 
that depth. 

These soils are used for native grasses. 

Representative profile of Clergern fine sandy loam, 
2 to 10 percent slopes, in native grass, about 800 feet 
south and 1,500 feet west of the northeast corner of 
sec. 27, T. 12 N., R. 75: 

Atl1—0 to 6 inches; reddish brown (5YR 5/3) 
fine sandy loam, dark reddish brown 
(5YR 3/3) moist; weak to moderate fine 
granular structure; soft, very friable; 
slightly effervescent; neutral; clear 
smooth boundary. 

A12—6 to 12 inches; reddish brown (5YR 5/38) 
fine sandy loam, dark reddish brown 
(5YR 3/3) moist; weak medium sub- 
angular blocky structure; slightly hard, 
very friable; slightly effervescent; neu- 
tral; clear smooth boundary. 

C1—12 to 30 inches; reddish brown (5YR 5/4) 
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fine sandy loam, dark reddish brown 
(5YR 3/4) moist; weak medium sub- 
angular blocky structure; slightly hard, 
very friable; strongly effervescent; 
mildly alkaline; clear wavy boundary. 

C2—30 to 60 inches; light reddish brown (5YR 
6/4) fine sandy loam, reddish brown 
(5YR 4/4) moist; massive; slightly hard, 
very friable; strongly effervescent; 
mildly alkaline. 

The A horizon is fine sandy loam, sandy loam, or 
light loam 10 to 18 inches thick. The C horizon is fine 
sandy loam or sandy loam. Content of rock fragments 
is 0 to 15 percent. The A and C horizons range from 
neutral to moderately alkaline. The soil is generally 
calcareous, but it does not have a definite zone of lime 
accumulation. 

23—Clergern fine sandy loam, 2 to 10 percent 
slopes. This nearly level to strongly sloping soil is in 
valleys and on side slopes in the mountainous part of 
the survey area. 

Included with this soil in mapping are some small 
areas of Miracle and Pendergrass soils. Also included 
are some small areas of lighter colored soils. 

Runoff is medium, and the hazard of erosion is 
moderate to severe. 

This soil is suited to native grasses and pasture. 
Capability unit VIe—6, dryland; Subalpine Loam range 
site; not assigned to a windbreak suitability group. 


Connerton Series 


The Connerton series consists of deep, well drained 
soils that formed in mixed alluvial material weathered 
from red sandstone and shale. These soils are on fans 
and valleysides. Elevation ranges from 5,000 to 6,000 
feet. Slopes are 0 to 9 percent. The native vegetation is 
mainly blue grama and other short grasses. Mean 
annual precipitation ranges from 15 to 18 inches, mean 
annual air temperature ranges from 47° to 49° F, and 
the frost-free season ranges from 115 to 130 days. 

In a representative profile the surface layer is 
reddish brown fine sandy loam about 8 inches thick. 
The underlying material is reddish brown and light 
reddish brown loam about 28 inches thick over yellow- 
ish red stratified loam and sandy loam. 

Permeability is moderate, and the available water 
capacity is high. Reaction is moderately alkaline. 

These soils are used mainly for dryfarmed crops 
and pasture. A few areas are used for irrigated crops. 

Representative profile of Connerton fine sandy loam 
in an area of Connerton-Barnum complex, 3 to 9 per- 
cent slopes, in native grass, 1,810 feet north of the 
southeast corner of sec. 9, T. 10 N., R. 69 W.: 

A1—0 to 8 inches; reddish brown (5YR 4/3) fine 
sandy loam, dark reddish brown (5YR 
3/3) moist; weak medium subangular 
blocky structure parting to moderate 
very fine granular; soft, very friable; 
slightly effervescent; moderately alka- 
line; clear smooth boundary. 

C1—8 to 20 inches; reddish brown (5YR 5/4) 
loam, reddish brown (5YR 4/4) moist; 
weak medium subangular blocky struc- 


ture; hard, very friable; strongly effer- 
vescent; moderately alkaline; clear 
smooth boundary. 

C2—20 to 36 inches; light reddish brown (5YR 
6/4) loam, reddish brown (5YR 5/4) 
moist; weak medium subangular blocky 
structure; very hard, very friable; vio- 
lently effervescent; moderately alkaline; 
gradual smooth boundary. 

36 to 60 inches; yellowish red (5YR 5/6) 
loam and a few seams of sandy loam, 
yellowish red (5YR 4/6) moist; mas- 
sive; hard, very friable; strongly effer- 
vescent; moderately alkaline. 

The A horizon is loam or fine sandy loam 7 to 12 
inches thick. The C horizon is loam, but is sandy loam 
in the lower part in places. The A and C horizons are 
mildly alkaline to strongly alkaline. The soil is gen- 
erally calcareous, but the surface layer is leached in 
places. 

24—Connerton-Barnum complex, 0 to 3 percent 
slopes. This complex consists of nearly level soils on 
terraces, bottom lands, and fans. It is about 50 percent 
Connerton fine sandy loam and about 40 percent Bar- 
num loam. Connerton fine sandy loam is higher, and 
Barnum loam is near streams and drainageways. The 
Connerton soil has a profile similar to the one de- 
scribed as representative of the Connerton series. The 
Barnum soil has the profile described as representa- 
tive of the Barnum series. 

Included with these soils in mapping are some small 
areas of soils in which gravel is on the surface and at 
varying depths throughout the profile. Also included 
are about 10 percent areas of Garrett and Otero soils. 

Runoff is slow, and the hazards of wind and water 
erosion are slight to moderate. Areas near stream 
channels are subject to cutting. The lower-lying areas 
of this complex are commonly flooded in spring or 
early summer. 

If irrigated, these soils are suited to corn, sugar 
beets, beans, barley, alfalfa, and wheat. Under dryland 
management they are suited to wheat and barley. 
They are also suited to pasture or native grasses. Ca- 
pability units Ile-2, irrigated, and IVe-5, dryland; 
Connerton soil in Loamy Foothill range site and 
Barnum soil in Overflow range site; windbreak suit- 
ability group 1. 

25—Connerton-Barnum complex, 3 to 9 percent 
slopes. This complex consists of gently sloping to 
strongly sloping soils on terraces and fans. It is about 
60 percent Connerton fine sandy loam and about 25 
percent Barnum loam. Connerton fine sandy loam is 
higher and more sloping, and Barnum loam is on 
lower parts of fans and in areas near streams, swales, 
and drainageways. The Connerton soil has the profile 
described as representative of the Connerton series. 
The Barnum soil has a profile similar to the one de- 
scribed as representative of the Barnum series, but 
the surface layer is 6 to 8 inches thick. 

Included with these soils in mapping are about 15 
percent areas of Garrett and Otero soils and small 
gravelly or cobbly areas. 

Runoff is medium, and the hazard of erosion is mod- 
erate to severe. Gullies in a few areas are active. Some 
areas of this complex are flooded during spring or 
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early summer, especially in areas near channels and 
drainageways. 

If irrigated, these soils are suited to alfalfa, barley, 
wheat, and pasture. Under dryland management they 
are suited to pasture or native grasses. Capability 
units [Ve-l, irrigated, and Vle-2, dryland: Connerton 
soil in Loamy Foothill range site and Barnum soil in 
Overflow range site; windbreak suitability group 1. 


Cushman Series 


The Cushman series consists of moderately deep, 
well drained soils that formed in material weathered 
from sandstone and shale. These soils are on uplands 
and are underlain by soft sandstone or shale at a depth 
of 20 to 40 inches. Elevation ranges from 4,800 to 
5,800 feet. Slopes are 0 to 9 percent. The native vege- 
tation is mainly blue grama, western wheatgrass, 
fringed sage, and cactus. Mean annual precipitation 
ranges from 13 to 15 inches, mean annual air tem- 
perature ranges from 48° to 50° F, and the frost-free 
season ranges from 135 to 150 days. 

In a representative profile the surface layer is 
brown fine sandy loam about 2 inches thick. The sub- 
soil is brown and pale brown clay loam about 11 inches 
thick. Below this is grayish brown sandy clay loam 
about 18 inches thick underlain by interbedded sand- 
stone and shale. 

Permeability is moderately slow, and the available 
water capacity is medium. Reaction is neutral above 
a depth of 9 inches and moderately alkaline below 
that depth. 

These soils are used for irrigated and dryfarmed 
crops and pasture and for native grasses. 

Representative profile of Cushman fine sandy loam, 
3 to 9 percent slopes, in native grass, about 750 feet 
northeast of overpass in sec. 11, T. 10 N., R. 68 W.: 

A1—0 to 2 inches; brown (10YR 5/2) fine sandy 
loam, dark brown (10YR 4/3) moist: 
weak fine and medium granular struc- 
ture; soft, very friable; neutral; clear 
wavy boundary. 

B2t—2 to 9 inches; brown (10YR 5/8) light clay 
loam, dark brown (10YR 4/3) moist; 
moderate medium prismatic structure 
parting to moderate medium subangular 
blocky; hard, firm; thin clay films on 
ped faces; neutral; clear smooth bound- 


ary. 

B3ca—9 to 18 inches; pale brown (1LOYR 6/3) 
light clay loam, brown (10YR 5/3) 
moist; weak medium subangular blocky 
structure; hard, friable; strongly effer- 
vescent ; visible calcium carbonate occur- 
ring as soft spots; moderately alkaline; 
clear smooth boundary. 

Clca—18 to 31 inches; grayish brown (2.5Y 5/2) 
sandy clay loam, dark grayish brown 
(2.5Y 4/2) moist; massive; hard, fria- 
ble; strongly calcareous; visible calcium 
carbonate occurring as soft spots and 
masses; moderately alkaline; clear 
smooth boundary. 

C2r—31 to 42 inches; caleareous interbedded 
sandstone and shale. 


In cultivated areas, the A horizon is fine sandy loam, 
loam, or light clay loam 8 to 11 inches thick. The B 
horizon is heavy loam or light clay loam. It is calcare- 
ous in the lower part. Depth to calcareous material is 
generally about 6 to 10 inches, but some pedons are 
slightly calcareous in the surface layer. 

26—Cushman fine sandy loam, 0 to 3 percent slopes. 
This nearly level soil is on uplands. This soil has a 
profile similar to the one described as representative 
of the series, but the surface layer is commonly about 
6 to 8 inches thick. 

Included with this soil in mapping are small areas 
of soils that have a surface layer of loam or sandy 
clay loam. Also included are small areas of Stoneham 
and Tassel soils. 

Runoff is slow. The hazard of wind erosion is mod- 
erate, and the hazard of water erosion is slight. 

This soil is suited to wheat and barley under dry- 
land management. If irrigated, it is suited to barley, 
wheat, and corn and, to a lesser extent, alfalfa. It is 
also well suited to pasture and native grasses. Capa- 
bility units IIIe-5, irrigated, and IVe-—5, dryland; 
Loamy Plains range site; windbreak suitability 
group 2. 

27—Cushman fine sandy loam, 3 to 9 percent slopes. 
This gently sloping or strongly sloping soil is on up- 
lands. This soil has the profile described as represen- 
tative of the series. 

Included with this soil in mapping are a few small 
areas of soils that have a surface layer of loam or 
sandy clay loam. A few areas of soils have sandstone 
fragments on or near the surface. 

Runoff is medium, and the hazard of erosion is mod- 
erate to severe. 

This soil is well suited to pasture or native grasses 
under dryland management. If irrigated it is also 
suited to pasture, wheat, or barley and, to a lesser 
extent, alfalfa. Capability units [Ve~2, irrigated, and 
Vie—-2, dryland; Loamy Plains range site; windbreak 
suitability group 2. 


Driggs Series 


The Driggs series consists of deep, well drained soils 
that formed in material weathered from mixed allu- 
vium and outwash. These soils are on high terraces 
and benches and are underlain by sand and gravel at 
a depth of 20 to 40 inches. Elevation ranges from 
7,800 to 8,500 feet. Slopes are 0 to 25 percent. The 
native vegetation is mainly slender and bluebunch 
wheatgrass, junegrass, sages, and other forbs. Mean 
annual precipitation ranges from 13 to 17 inches, 
mean annual air temperature ranges from 42° to 44° 
F, and the frost-free season ranges from 60 to 85 days. 

In a representative profile the surface layer is 
brown loam about 4 inches thick. The subsoil is brown 
clay loam and gravelly clay loam about 11 inches thick. 
The underlying material is very pale brown and pale 
brown gravelly loam and very gravelly clay loam about 
15 inches thick over sand and gravel. 

Permeability is moderate above a depth of about 30 
inches and very rapid below that depth. The available 
water capacity is medium to high. Reaction is slightly 
acid above a depth of 4 inches, neutral between depths 
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of 4 and 15 inches, and moderately alkaline below a 
depth of 15 inches. 

These soils are mainly used for native grasses. Some 
areas are used for irrigated hay. 

Representative profile of Driggs loam, 0 to 3 percent 
slopes, in-irrigated hayland, about 2,350 feet west and 
1,350 feet north of the southeast corner of sec. 11, T. 
11 N., R. 77 W.: 

Ap—0 to 4 inches; brown (10YR 5/3) loam, very 
dark grayish brown (10YR 3/2) moist; 
weak to moderate very fine granular 
structure; soft, very friable; 10 percent 
gravel; slightly acid; clear smooth 
boundary. 

B1i—4 to 9 inches; brown (10YR 5/3) clay loam, 
dark brown (10YR 3/3) moist; weak 
medium prismatic structure parting to 
moderate medium subangular blocky; 
very hard, friable; very thin and patchy 
clay films on ped faces; 10 percent 
gravel; neutral; clear smooth boundary. 

B2t—9 to 15 inches; brown (10YR 5/8) clay 
loam, dark brown (10YR 3/3) moist; 
weak medium prismatic structure part- 
ing to moderate fine and medium angu- 
lar and subangular blocky; very hard, 
friable; thin patchy clay films on ped 
faces; 25 percent gravel; neutral; clear 
smooth boundary. 

Clca—15 to 22 inches; very pale brown (10YR 
7/3) loam, brown (10YR 5/3) moist; 
massive; slightly hard, very friable; 
strongly effervescent; secondary calcium 
carbonate occurring as thin seams and 
streaks; 25 percent gravel; moderately 
alkaline; clear smooth boundary. 

C2—22 to 30 inches; pale brown (10YR 6/8) clay 
loam, brown (10YR 4/3) moist; mas- 
sive; hard, friable; slightly effervescent ; 
some visible calcium carbonate coating 
the undersides of gravel; 40 percent 
gravel; moderately alkaline; clear 
smooth boundary. 

ITIC3—30 to 60 inches; sand and gravel weakly 
cemented in the upper part with calcium 
carbonate. 

The A horizon is loam or sandy loam 8 to 6 inches 
thick. The B horizon is clay loam or gravelly clay loam 
8 to 16 inches thick. The C horizon ranges from loam 
to gravelly or very gravelly clay loam. The A and B 
horizons range from slightly acid to neutral. 

28—Driggs loam, 0 to 3 percent slopes. This nearly 
level soil is on terraces and benches. It has the profile 
described as representative of the series. 

Included with this soil in mapping are some small 
areas of soils that have a surface layer of clay loam 
or gravelly loam. Also included are some small areas 
of soils in which sand and gravel is at a depth of 40 
to 60 inches. 

Runoff is slow, and the hazard of water erosion is 
slight. 

If irrigated, this soil is suited to hay. Under dryland 
management it is suited to pasture and native grasses. 
Capability units VIc-1, irrigated, and Vle-5, dryland; 


Dry Mountain Loam range site; not assigned to a 
windbreak suitability group. 

29—Driggs loam, 3 to 25 percent slopes. This gently 
sloping to moderately steep soil is on high terraces 
and benches. This soil has a profile similar to the one 
described as representative of the series, but the sur- 
face layer is thinner. 

Included with this soil in mapping are some small 
areas of soils that have a surface layer of sandy loam 
or clay loam. Also included are some small areas of 
soils in which sand and gravel is at a depth of 10 to 
20 inches and also at a depth of 40 to 60 inches. 

Runoff is medium to rapid, and the hazard of water 
erosion is moderate to severe. 

This soil is suited to pasture and native grasses. 
Capability unit VIe—5, dryland; Dry Mountain Loam 
range site; not assigned to a windbreak suitability 
group. 


Elbeth Series 


The Elbeth series consists of deep, well drained soils 
that formed in material weathered from granite, 
schist, and phyllite. These soils are on mountainsides. 
Elevation ranges from 6,200 to 7,800 feet. Slopes are 
5 to 85 percent. The native vegetation is mainly pon- 
derosa pine and a thin understory of grass and some 
shrubs. Mean annual precipitation ranges from 18 to 
20 inches, mean annual air temperature ranges from 
44° to 47° F, and the frost-free season ranges from 75 
to 100 days. 

In a representative profile an organic layer about 1 
inch thick is on the surface. The surface layer is dark 
grayish brown loam about 4 inches thick. The subsur- 
face layer is pale brown loam about 4 inches thick. 
The subsoil is brown and strong brown clay loam and 
sandy clay loam about 48 inches thick. Below this is 
partly weathered granite. 

Permeability is moderate, and the available water 
capacity is high. Reaction is neutral. 

These soils are used for woodland, recreation, and 
wildlife and for limited grazing. 

Representative profile of Elbeth loam in an area of 
Elbeth-Moen loams,.5 to 30 percent slopes, in wood- 
land, about 3,750 feet west of the southeast corner of 
sec. 31, T. 8 N., R. 70 W.: 

O1—1 inch to 0; partly decomposed needles, 
leaves, and twigs. 

Al—0 to 4 inches; dark grayish brown (10YR 
4/2) loam, very dark brown (10YR 2/2) 
moist; weak and moderate fine granular 
structure; soft, very friable; neutral; 
clear wavy boundary. 

A2—4 to 8 inches; pale brown (10YR 6/3) loam, 
dark grayish brown (10YR 4/2) moist; 
weak to moderate fine granular struc- 
ture; slightly hard, very friable; 
neutral; clear wavy boundary. 

B21t—8 to 13 inches; brown (10YR 5/3) clay 
loam, dark brown (7.5YR 4/4) moist; 
moderate fine angular and subangular 
blocky structure; very hard, firm; thin 
patchy clay films on peds; neutral; clear 
smooth boundary. 

B22t—13 to 41 inches; brown (7.5YR 5/4) clay 
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loam, dark brown (7.5YR 4/4) moist; 
moderate to strong fine and medium sub- 
angular blocky structure; very hard, 
firm; thin nearly continuous clay films 
and organic staining on peds; neutral; 
gradual wavy boundary. 

B3—41 to 56 inches; strong brown (7.5YR 5/6) 
sandy clay loam, strong brown (7.5YR 
4/6) moist; weak medium and coarse 
subangular blocky structure; hard, firm; 
thin patchy clay films on peds; neutral; 
gradual wavy boundary. 

Cr—56 to 70 inches; partly weathered granite. 

The Al horizon is loam or sandy loam 3 to 5 inches 
thick. The A2 horizon is loam or sandy loam 3 to 12 
inches thick. The B2t horizon is clay loam or sandy 
clay loam. The combined thickness of the A and B 
horizons ranges from 24 to 60 inches. Reaction ranges 
from slightly acid to neutral. 

30—Elbeth-Moen loams, 5 to 30 percent slopes. This 
complex consists of strongly sloping to steep soils on 
mountainsides and valleysides. It is about 45 percent 
Elbeth loam and about 35 percent Moen loam. Elbeth 
loam is covered with forest and commonly is some- 
what steeper, and Moen loam is in open, grassy areas. 
The Elbeth soil has the profile described as represen- 
tative of the Elbeth series. The Moen soil has a profile 
similar to the one described as representative of the 
Moen series, but the combined thickness of the surface 
layer and subsoil is about 28 inches. 

Included with these soils in mapping are about 20 
percent areas of Trag, Wetmore, Boyle, and Ratake 
soils and Rock outcrop. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to severe. 

These soils are suited to woodland or native grasses. 
They are also used for recreation and wildlife habitat. 
Capability unit VIe—5, dryland; Moen soil in Loamy 
Park range site; Elbeth soil in woodland suitability 
group 601; not assigned to a windbreak suitability 
group. 


Epping Series 


The Epping series consists of shallow, well drained 
soils that formed in material weathered from siltstone 
and silty shale. These soils are on uplands and are 
underlain by siltstone or shale at a depth of 10 to 20 
inches. Elevation ranges from 5,800 to 6,600 feet. 
Slopes are 2 to 20 percent. The native vegetation is 
mainly western wheatgrass, blue grama, skunkbush, 
rabbitbrush, and other forbs and shrubs. Mean annual 
precipitation ranges from 13 to 15 inches, mean annual 
air temperature ranges from 47° to 50° F, and the 
frost-free season ranges from 135 to 150 days. 

In a representative profile the surface layer is light 
brownish gray silt loam about 4 inches thick. The 
underlying material is light gray light silty clay loam 
about 8 inches thick. Below this is siltstone. 

Permeability is moderate, and the available water 
capacity is low. Reaction is moderately alkaline. 

These soils are used for native grasses. 

Representative profile of Epping silt loam in an area 
of Bainville-Epping silt loams, 5 to 20 percent slopes, 


in native grass, 2,200 feet west and 250 feet south of 
the northeast corner of sec. 35, T. 12 N., R. 69 W.: 
A1—0 to 4 inches; light brownish gray (2.5Y 
6/2) silt loam, dark grayish brown 
(2.5Y 4/2) moist; moderate very fine 
granular structure; slightly hard, very 
friable: strongly effervescent; moder- 
ately alkaline; clear smooth boundary. 
C1—4 to 12 inches; light gray (2.5Y 7/2) light 
silty clay loam, grayish brown (2.5Y 
5/2) moist; weak medium subangular 
blocky structure; slightly hard, very fri- 
able; strongly effervescent; moderately 
alkaline; gradual smooth boundary. 
C2r—12 inches; weathered siltstone. 

The A horizon is silt loam or loam 3 to 6 inches 
thick. The C horizon is loam, silt loam, or silty clay 
loam 8 to 16 inches thick. The lower part of the C 
horizon commonly has siltstone or shale fragments. 
The A and C horizons range from mildly alkaline to 
moderately alkaline. 

Epping soils are mapped only with Bainville soils in 
Larimer County Area. 


Farnuf Series 


The Farnuf series consists of deep, well drained soils 
that formed in mixed windblown and alluvial material. 
These soils are in valley fills and on side slopes. Eleva- 
tion ranges from 6,500 to 8,000 feet. Slopes are 2 to 25 
percent. The native vegetation is mainly slender 
wheatgrass, western wheatgrass, blue grama, june- 
grass, and fringed sage. Mean annual precipitation 
ranges from 15 to 18 inches, mean annual air temper- 
ature ranges from 44° to 46° F, and the frost-free 
season ranges from about 75 to 100 days. 

In a representative profile the surface layer is dark 
brown loam about 4 inches thick. The subsoil is dark 
brown, yellowish brown, or light yellowish brown clay 
loam or loam about 17 inches thick. The underlying 
material is light yellowish brown or yellowish brown 
loam. 

Permeability is moderate, and the available water 
capacity is high. Reaction is mildly alkaline above a 
depth of about 17 inches and moderately alkaline be- 
low that depth. 

These soils are used mainly for native grasses. 

Representative profile of Farnuf loam, 2 to 10 per- 
cent slopes, in native grass, 1,485 feet east and 560 feet 
no of the southwest corner of sec. 25, T. 11 N., R. 
71 W.: 

Al—0 to 4 inches; dark brown (1OYR 4/3) loam, 
dark brown (10YR 3/3) moist; moder- 
ate fine granular structure; soft, very 
friable; mildly alkaline; clear smooth 
boundary. 

B21t—4 to 10 inches; dark brown (10YR 4/3) 
light clay loam, dark brown (10YR 3/3) 
moist; moderate medium subangular 
blocky structure; hard, friable; few thin 
patchy clay films on ped faces; mildly 
alkaline; clear smooth boundary. 

B22t—10 to 17 inches; yellowish brown (10YR 
5/4) light clay loam, dark brown (10YR 
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4/3) moist; moderate coarse subangular 
blocky structure; very hard, friable; 
thin nearly continuous clay films on ped 
faces; mildly alkaline; clear wavy 
boundary. 

B3ca—17 to 21 inches; light yellowish brown 
(A0YR 6/4) loam, yellowish brown 
(10YR 5/4) moist; weak coarse suban- 
gular blocky structure; slightly hard, 
very friable; few thin patchy clay films 
on ped faces; violently effervescent; cal- 
cium carbonate as soft nodules; moder- 
ately alkaline; clear wavy boundary. 

Cica—21 to 31 inches; light yellowish brown 
(10YR 6/4) loam, dark yellowish brown 
(1OYR 4/4) moist; massive; slightly 
hard, very friable; violently efferves- 
cent; calcium carbonate as soft nodules; 
moderately alkaline; clear smooth 
boundary. 

C2—31 to 60 inches; yellowish brown (10YR 5/4) 
loam, dark yellowish brown (10YR 4/4) 
moist; massive; hard, friable; strongly 
effervescent; moderately alkaline. 

The solum ranges from 15 to 30 inches in thickness. 
Reaction ranges from neutral to moderately alkaline. 
The A horizon is loam or light clay loam 3 to 9 inches 
thick. The B2 horizon is heavy loam or light clay loam. 
Granitic material is below a depth of 40 inches in some 
profiles. 

31—Farnuf loam, 2 to 10 percent slopes. This nearly 
level to strongly sloping soil is in valley fills and on side 
slopes. This soil has the profile described as represen- 
tative of the series. 

Included with this soil in mapping are some small 
areas of Rock outcrop and small areas of soils that are 
similar to Farnuf soil but in which granite bedrock is 
at a depth of less than 40 inches. 

Runoff is moderate, and the hazard of erosion is 
moderate. 

This soil is suited to pasture and native grasses. 
Capability unit Vle-6, dryland; Loamy Park range 
site; not assigned to a windbreak suitability group. 

32—Farnuf-Boyle-Rock outcrop complex, 10 to 25 
percent slopes. This moderately steep soil is on ridges 
and valleysides. It is about 40 percent Farnuf loam, 
about 30 percent Boyle gravelly sandy loam, and about 
20 percent Rock outcrop. Farnuf loam is lower and 
more nearly level, Boyle gravelly sandy loam is higher 
and on ridges, and Rock outcrop is commonly steeper 
but is scattered throughout. The Farnuf soil has a pro- 
file similar to the one described as representative of 
the Farnuf series, but the combined thickness of the 
surface layer and subsoil is about 18 inches. The Boyle 
soil has a profile similar to the one described as rep- 
resentative of the Boyle series. 

Included with this complex in mapping is about 10 
percent areas of Breece soils and areas of soils that are 
similar to Farnuf soil but in which granite bedrock is 
at a depth of less than 40 inches. 

Runoff is rapid, and the hazard of erosion is severe. 

This soil is suited to native grasses. It is also used 
for wildlife habitat. Capability unit VIe-5, dryland; 
Farnuf soil in Loamy Park range site, Boyle soil in 


Rocky Loam range site, and Rock outcrop not assigned 
to a range site; not assigned to a windbreak suitability 
group. 


Fluvaquents, Nearly Level 


33—-Fluvaquents, nearly level. This soil is on flood 
plains, low terraces, and bottom lands. The surface 
and underlying layers are extremely variable, range 
from sandy loam to clay loam, and are commonly 
stratified with thin layers of sand or clay. In places 
the underlying material is sand and gravel. A water 
table is commonly at a depth of less than 12 inches at 
some time during spring and summer, and the soil is 
also flooded occasionally during spring and summer. 
Drainage is impractical or impossible because of a 
lack of suitable outlets. 

Runoff is slight. The hazard of erosion is slight, 
although there is some cutting on areas near stream 
channels in places. 

This soil is suited to pasture or native grasses. A 
few areas are used for hay. Capability unit Vw—1, dry- 
land; Wet Meadow range site; windbreak suitability 
group 5. 


Fort Collins Series 


The Fort Collins series consists of deep, well drained 
soils that formed in alluvium. These soils are on ter- 
races and fans. Elevation ranges from 4,800 to 5,500 
feet. Slopes are 0 to 9 percent. The native vegetation 
is mainly blue grama and western wheatgrass and 
some forbs and shrubs. Mean annual precipitation 
ranges from 18 to.15 inches, mean annual air tem- 
perature ranges from 48° to 50° F, and the frost-free 
season ranges from 135 to 150 days. 

In a representative profile the surface layer is light 
brownish gray loam about 5 inches thiek. The subsoil 
is light brownish gray, brown, and pale brown loam 
about 19 inches thick. The underlying material is pale 
brown loam. 

Permeability is moderate, and the available water 
capacity is high. Reaction is neutral above a depth of 
about 8 inches, mildly alkaline between depths of 8 
and 18 inches, and moderately alkaline below a depth 
of 18 inches. 

These soils are used for irrigated and dryfarmed 
crops and pasture. 

Representative profile of Fort Collins loam, 0 to 1 
percent slopes, in native grass, approximately 1 block 
north of LaPorte Avenue on North Shields Street and 
500 feet west of North Shields Street in sec. 11, T. 7 
N., R. 69 W.: 

A1—0 to 5 inches; light brownish gray (10YR 
6/2) loam, dark grayish brown (10YR 
4/2) moist; moderate fine granular 
structure; soft, very friable; noncalcare- 
ous; neutral; clear smooth boundary. 

B1—5 to 8 inches, light brownish gray (10YR 
6/2) loam, dark grayish brown (10YR 
4/2) moist; moderate fine subangular 
blocky structure parting to fine granu- 
lar; hard, very friable; few patchy clay 
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films on peds; noncalcareous; neutral; 
clear smooth boundary. 


B2—8 to 18 inches; brown (10YR 5/3) heavy 


loam, dark brown (10YR 4/3) moist; 
moderate medium prismatic structure 
parting to moderate fine subangular 
blocky; very hard, very friable; many 
thin patchy clay films on peds and in 
root channels and pores; noncalcareous; 
mildly alkaline; gradual smooth bound- 


ary. 
B3ca—18 to 24 inches; pale brown (10YR 6/3) 


Cea—24 
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loam, brown (10YR 5/3) moist; weak 
medium subangular blocky structure; 
hard, very friable; few thin patchy clay 
films on peds and in some root channels; 
some visible secondary calcium carbon- 
ate occurring mostly as concretions; cal- 
eareous; moderately alkaline; gradual 
smooth boundary. 

to 60 inches; pale brown (10YR 6/3) 
loam, brown (10YR 5/3) moist; mas- 
sive; hard, very friable; visible calcium 
carbonate occurring as concretions and 
in thin seams and streaks; calcareous; 
moderately alkaline; gradual smooth 
boundary. 


The A horizon is loam or light clay loam 5 to 13 
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inches thick. The combined thickness of the A and B 
horizons is 15 to 30 inches. The B2 horizon is loam to 
light clay loam. 

34—Fort Collins loam, 0 to I percent slopes. This 
level soil is on terraces and fans. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are a few small 
areas of soils that are more sloping. Also included are 
small areas of soils that have a surface layer of clay 
loam and small areas of Stoneham soils. 

Runoff is slow, and the hazard of erosion is slight. 

If irrigated (fig. 5), this soil is well suited to corn, 
sugar beets, alfalfa, barley, and dry beans. Under dry- 
land management it is suited to wheat and barley. It 
is also well suited to pasture and native grasses. Capa- 
bility unit I, irrigated; Loamy Plains range site; 
windbreak suitability group 1. 

35—Fort Collins loam, 1 to 3 percent slopes. This 
nearly level soil is on terraces and fans. This soil has a 
profile similar to the one described as representative 
of the series, but the combined thickness of the surface 
layer and subsoil is about 22 inches. 

Included with this soil in mapping are a few small 
areas of soils that are more sloping or less sloping. Also 
included are some small areas of Stoneham and Kim 
soils and a few smail areas of soils that have a gravelly 
layer below a depth of 40 inches. 


Figure 5.—Furrow irrigation on Fort Collins loam, 0 to I percent slopes. 
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Runoff is slow, and the hazards of wind and water 
erosion are slight to moderate. 

If irrigated, this soil is well suited to corn, sugar 
beets, alfalfa, barley, and dry beans. Under dryland 
management it is suited to wheat and barley. It is also 
well suited to pasture and native grasses. Capability 
units IIe-1, irrigated, and [Ve-8, dryland; Loamy 
Plains range site; windbreak suitability group 1. 

36—Fort Collins loam, 3 to 5 percent slopes. This 
gently sloping soil is on the edges of terraces and fans. 
This soil has a profile similar to the one described as 
representative of the series, but the combined thick- 
ness of the surface layer and subsoil is about 20 inches. 

Included with this soil in mapping are a few areas 
of soils that are more sloping or less sloping. Also in- 
cluded are small areas of Stoneham and Kim soils and 
a few areas of soils that have a gravelly surface layer. 

Runoff is moderate, and the hazards of wind and 
water erosion are moderate. 

If irrigated, this soil is suited to corn, barley, and 
alfalfa and, to a lesser extent, sugar beets and dry 
beans. Under dryland management it is suited to 
wheat and barley. It is also well suited to pasture and 
native grasses. Capability units IIle~2, irrigated, and 
IVe-3, dryland; Loamy Plains range site; windbreak 
suitability group 1. 

37—Fort Collins loam, 5 to 9 percent slopes. This 
strongly sloping soil is on terrace edges and the steeper 
part of fans. This soil has a profile similar to the one 
described as representative of the series, but the com- 
bined thickness of the surface layer and subsoil is 
about 18 inches. 

Included with this soil in mapping are a few small 
areas of soils that are more sloping or less sloping and 
a few small areas of soils that have a gravelly surface 
layer. Also included are small areas of Larimer, 
Stoneham, and Kim soils. 

Runoff is rapid, and the hazards of wind and water 
erosion are severe. 

If irrigated, this soil is suited to alfalfa and barley 
and other small grain or pasture. It is suited to pasture 
or native grasses under dryland management. Capa- 
bility units [Ve—-1, irrigated, and Vle-1, dryland; 
Loamy Plains range site; windbreak suitability 
group 1. 


Foxereek Series 


The Foxcreek series consists of deep, poorly drained 
soils that formed in alluvium. These soils are on low 
terraces and bottom lands and are underlain by sand 
and gravel at a depth of 20 to 40 inches. Elevation 
ranges from 7,800 to 8,800 feet. Slopes are 0 to 3 
percent. The native vegetation is mainly timothy, red- 
top, sedges, and other water-tolerant grasses. Mean 
annual precipitation ranges from 12 to 16 inches, 
mean annual air temperature ranges from 42° to 46° 
F, and the frost-free season ranges from 60 to 85 days. 

In a representative profile a 1-inch-thick layer of 
organic material is on the surface. The surface layer 
is mottled dark brown loam about 5 inches thick. The 
subsoil is mottled dark grayish brown or brown silty 
clay loam about 17 inches thick. The underlying ma- 
terial is mottled brown sandy clay loam about 14 
inches thick over sand and gravel. 


Permeability is moderate above a depth of about 36 
inches and very rapid below that depth. The available 
water capacity is medium to high. Reaction is slightly 
acid above a depth of about 22 inches and neutral 
below that depth. 

These soils are mainly used for irrigated hay. 

Representative profile of Foxcreek loam, 0 to 3 per- 
cent slopes, in irrigated hayland, 400 feet south of 
Hohnholtz Lake Road, west of the Laramie River in 
sec. 7, T. 11 N., R. 67 W.: 

O—1 inch to 0; undecomposed and partly decom- 
posed organic material. 

Alg—0 to 5 inches; dark brown (7.5YR 3/2) 
loam, dark brown (7.5YR 3/2) moist; 
common fine distinct dark reddish brown 
(2.5YR 3/4) mottles; weak moderate 
subangular blocky structure; hard, fri- 
able; slightly acid; clear smooth bound- 


ary. 

B2g—5 to 17 inches; dark grayish brown (10YR 
4/2) silty clay loam, very dark grayish 
brown (10YR 3/2) moist; common me- 
dium distinct red (2.5YR 4/6) motitles; 
weak medium subangular and angular 
blocky structure; hard, friable; slightly 
acid; clear smooth boundary. 

B3g—17 to 22 inches; brown (10YR 4/3) silty 
clay loam, brown (10YR 4/3) moist; 
common fine distinct yellowish red (5YR 
4/6) mottles; weak to moderate medium 
subangular blocky structure; very hard, 
firm; slightly acid; clear smooth bound- 


ary. 

Clg—22 to 36 inches; brown (10YR 5/3) sandy 
clay loam, brown (10YR 4/3) moist; 
common medium distinct yellowish red 
(5YR 4/6) mottles; massive; hard, fri- 
able; neutral; clear smooth boundary. 

IIC2cag—36 to 60 inches; sand and gravel; very 
slightly effervescent; calcium carbonate 
on underside of pebbles. 

The A horizon is loam, clay loam, or silty clay loam 
3 to 8 inches thick. It is slightly acid to neutral. The 
Bg horizon is loam, light clay loam, or silty clay loam. 
It is slightly acid to neutral. The C and IIC horizons 
are generally neutral or mildly alkaline. The IIC hori- 
zon is very slightly effervescent to strongly efferves- 
cent and weak accumulations of calcium carbonate are 
mainly on the underside of pebbles. 

38—Foxcreek loam, 0 to 3 percent slopes. This 
nearly level soil is on low terraces and bottom lands. 

Included with this soil in mapping are a few small 
areas of Blackwell and Newfork soils. Also included 
are a few small areas of soils that have a cobbly and 
stony surface layer. 

Runoff is slow, and the hazard of water erosion is 
slight. 

If irrigated, this soil is suited to hay and meadow. 
It is also suited to pasture or native grasses. Capability 
unit VIw-1, irrigated; Mountain Meadow range site; 
not assigned to a windbreak suitability group. 


Gapo Series 
The Gapo series consists of deep, poorly drained 
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soils that formed in alluvium from clay shale. These 
soils are on flood plains and valleysides. Elevation 
ranges from 8,000 to 8,700 feet. Slopes are 0 to 5 per- 
cent. The native vegetation is mainly reedgrasses and 
sedges and other water-tolerant grasses and forbs. 
Mean annual precipitation ranges from 12 to 16 
inches, mean air temperature ranges from 42° to 44° 
F, and the frost-free season ranges from 60 to 85 days. 

In a representative profile a 2-inch-thick layer of 
organic material is on the surface. The surface layer 
is mottled gray clay loam about 3 inches thick. The 
subsoil is mottled gray heavy clay loam about 11 
inches thick. The underlying material is mottled gray 
clay. 

Permeability is slow, and the available water ca- 
pacity is high. Reaction is moderately alkaline. 

These soils are mainly used for irrigated hay. 

Representative profile of Gapo clay loam, 0 to 5 per- 
cent slopes, in irrigated hayland, about 2,900 feet east 
and 1,200 feet north of the southwest corner of sec. 
35, T. 12 N., R. 77 W.: 

O—2 inches to 0; very dark gray (10YR 3/1) 
moist mat of decomposed and partly de- 
composed organic material; slightly ef- 
fervescent; moderately alkaline; abrupt 
smooth boundary. 

A1—0 to 3 inches; gray (10YR 5/1) clay loam, 
very dark gray (10YR 3/1) moist; few 
fine prominent strong brown (7.5YR 
5/6) mottles; moderate fine subangular 
blocky structure; slightly hard, friable; 
strongly effervescent; moderately alka- 
line; clear smooth boundary. 

B2g—8 to 9 inches; gray (10YR 5/1) heavy clay 
loam, very dark gray (10YR 3/1) moist; 
common fine prominent strong brown 
(7.5YR 5/6) mottles; moderate medium 
subangular blocky structure; hard, firm; 
strongly effervescent; moderately alka- 
line; clear smooth boundary. 

B8g—9 to 14 inches; gray (10YR 6/1) heavy clay 
loam, gray (10YR 5/1) moist; common 
fine and medium prominent strong 
brown (7.5YR 5/6) mottles; weak sub- 
angular blocky structure; hard, firm; 
strongly effervescent; moderately alka- 
line; clear smooth boundary. 

Cg—14 to 60 inches; gray (10YR 6/1) clay, gray- 
ish brown (10YR 5/2) moist; common 
medium prominent strong brown 
(7.5YR 5/6 and 5/8) mottles; weak me- 
dium and fine subangular blocky struc- 
ture; very hard, very firm; strongly 
effervescent; moderately alkaline. 

The A horizon is heavy loam or clay loam 3 to 12 
inches thick. The B horizon is heavy clay loam or clay 
and has distinct or prominent mottling. The C horizon 
is heavy clay loam or clay. The IIC horizon of sand and 
gravel occurs below a depth of 40 inches in some pro- 
files. Reaction ranges from neutral to moderately 
alkaline. The soil is calcareous but lacks a definite zone 
of lime accumulation. 

39—Gapo clay loam, 0 to 5 percent slopes. This 
nearly level or gently sloping soil is on low terraces, 
bottom lands, and valleysides. 


Included with this soil in mapping are a few small 
ae of Kildor soils and some areas of small gravel 

ars. 

Runoff is slow to medium, and the hazard of water 
erosion is slight. 

This soil is suited to irrigated hay and meadow. It 
is also suited to pasture and native grasses. Capability 
unit VIw-1, irrigated; Mountain Meadow range site; 
not assigned to a windbreak suitability group. 


Garrett Series 


The Garrett series consists of deep, well drained 
soils that formed in alluvium weathered from reddish 
shale and sandstone. These soils are on terraces and 
fans. Elevation ranges from 5,200 to 6,000 feet. Slopes 
are 0 to 3 percent. The native vegetation is mainly blue 
grama, slender wheatgrass, Indian ricegrass, and 
some forbs and shrubs. Mean annual precipitation 
ranges from 13 to 15 inches, mean annual air tempera- 
ture ranges from 48° to 50° F, and the frost-free 
season ranges from 135 to 150 days. 

In a representative profile the surface layer is red- 
dish brown loam about 8 inches thick. The subsoil is 
reddish brown loam and light clay loam about 31 
inches thick. The underlying material is pinkish gray 
loam and reddish brown sandy loam. 

Permeability is moderate, and the available water 
capacity is high. Reaction is mildly alkaline above a 
depth of about 39 inches and moderately alkaline be- 
low that depth. 

These soils are used for irrigated and dryfarmed 
crops and pasture. 

Representative profile of Garrett loam, 1 to 3 per- 
cent slopes, in irrigated cropland, just south of center 
of sec. 14, T. 10 N., R. 69 W.: 

Ap—0 to 8 inches; reddish brown (5YR 5/3) 
loam, dark reddish brown (5YR 3/38) 
moist; weak thin platy and weak to mod- 
erate fine granular structure; slightly 
hard, very friable; slightly effervescent; 
mildly alkaline; clear smooth boundary. 

Bi—8 to 15 inches; reddish brown (5YR 5/3) 
loam, dark reddish brown (5YR 3/3) 
moist; weak medium prismatic struc- 
ture parting to weak to moderate suban- 
gular blocky; very hard, very friable; 
very thin very patchy clay films on 
peds; slightly effervescent; mildly alka- 
line; gradual smooth boundary. 

B2t—15 to 39 inches; reddish brown (5YR 5/8) 
light clay loam, dark reddish brown 
(5YR 3/3) moist; weak medium pris- 
matic structure parting to moderate 
subangular blocky; very hard, friable; 
thin patchy clay films on peds; slightly 
effervescent; mildly alkaline; gradual 
wavy boundary. 

C1—39 to 48 inches; pinkish gray (5YR 6/2) 
loam, dark reddish gray (5YR 4/2) 
moist; massive; very hard, very friable; 
strongly effervescent; moderately alka- 
line; clear wavy boundary. 

C2ca——48 to 60 inches; reddish brown (5YR 5/4) 
sandy loam, dark reddish brown (5YR 


LARIMER COUNTY AREA, COLORADO 27 


We 


3/4) moist; massive; hard, very friable; 
violently effervescent; streaks and small 
specks of calcium carbonate; moderately 
alkaline. 

Thickness of the mollic epipedon is 20 to 40 inches. 
The A horizon is loam, fine sandy loam, or sandy loam 
5 to 12 inches thick. The B horizon is loam, light clay 
loam, or sandy clay loam. The A and B horizons range 
from neutral to mildly alkaline. They are leached of 
lime but are slightly effervescent in many places be- 
cause of additions of lime by irrigation water. A sand 
and gravel substratum is below a depth of 40 inches 
in some places. 

40—Garrett loam, 0 to 1 percent slopes. This level 
soil is on terraces and fans (fig. 6). 

Included with this soil in mapping are a few small 
areas of soils that have gravel on the surface and a 
few areas of soils in which gravel is at a depth of 40 
to 60 inches. Also included are small areas of Harlan, 
Otero, Connerton, and Barnum soils. 

Runoff is slow. The hazard of erosion is slight, but 
some areas near stream channels have been cut in 
places. Lower areas near the channels are flooded at 
times in spring or early summer. 

If irrigated, this soil is suited to corn, sugar beets, 
beans, barley, alfalfa, and wheat. It is also well suited 
to pasture. Under dryland management it is suited to 
wheat and barley and it is well suited to pasture and 
native grasses. Capability units IIw-1, irrigated, and 
IIIe-6, dryland; Overflow range site; windbreak 
suitability group 5. 

41—Garrett loam, 1 to 3 percent slopes. This nearly 
level soil is on terraces and fans. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are a few small 
areas of Harlan, Otero, Connerton, and Barnum soils. 
Also included are a few areas of soils in which gravel 
is on the surface and at a depth of 40 to 60 inches. 

Runoff is medium, and the hazard of erosion is 
slight or moderate. Areas near the stream channel re- 
ceive overflow at times and cutting occurs in places. 

If irrigated, this soil is suited to corn, sugar beets, 
beans, barley, alfalfa, and wheat. Under dryland 
management it is suited to wheat and barley. It is also 
suited to pasture and native grasses (fig. 7). Capabil- 
ity units Ile-1, irrigated, and IIIe-6, dryland; Over- 
flow range site; windbreak suitability group 1. 


Gravel Pits 


42—Gravel pits. This unit consists of areas where 
the soil and underlying gravel deposits have been re- 
moved. These areas have no value for farming and 
little value for grazing. Some areas are filled with 
water and provide habitat for fish and wildlife. Some 
areas are used for sanitary landfills. Also included are 
borrow pits and areas where material was removed in 
road construction, mainly along Interstate Highway 
25. Capability unit VIIIs—1, dryland; not assigned to a 
range site or windbreak suitability group. 


Haploborolls-Rock Outcrop Complex, Steep 


43—Haploborolls-Rock outcrop complex, steep. This 
complex consists of steep and very steep, cool soils and 


Figure 6.—Profile of Garrett loam, 0 to 1 percent slopes. 


Rock outcrop on mountainsides and fans (fig. 8). The 
soils are extremely variable; about 50 to 70 percent of 
the unit, however, is stony and cobbly, dark colored 
soils that range from shallow to deep. These soils 
mainly have a surface layer and subsurface layer of 
sandy loam or loam that contain 10 to 25 percent 
cobbles and 20 to 35 percent stones. Stones that are on 
the surface are mainly boulders of granite, gneiss, and 
schist. About 30 to 50 percent of the mapped area is 
Rock outcrop. It is mainly on the steeper parts of the 
area, but it is scattered throughout. 

Runoff is rapid, and the hazard of water erosion is 
severe. 

These soils are used for a limited amount of grazing 
and are also used for wildlife habitat and watershed. 
Capability unit VIle—1, dryland; Haploborolls in Stony 
Loam range site and Rock outcrop not assigned to a 
range site; not assigned to a windbreak suitability 
group. 


Haplustolls, Hilly 
44—Haplustolls, hilly. These strongly sloping to 
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Figure 7.—Area of Garrett loam, 1 to 3 percent slopes; field of alfalfa on left, and concrete lined irrigation ditch and windbreak on 
right. 


steep soils are on fans and lower side slopes of ridges 
in the foothills. The surface layer and subsurface layer 
are mainly loam or clay loam, but texture is extremely 
variable, often within short distances. Some areas of 
these soils have a cobbly and stony surface layer and 
subsurface layer. Content of cobbles ranges from 15 to 
30 percent and content of stones ranges from 10 to 25 
percent in these areas. Soil depth ranges from shallow 
to deep. A few areas of Rock outcrop are included in 
mapped areas. 

Runoff is rapid, and the hazard of water erosion is 
moderate to severe. Gullies occur in places. 

These soils are used for native grasses. Capability 
unit VIe-1, dryland; Loamy Foothill range site; not 
assigned to a windbreak suitability group. 


Haplustolls-Rock Outcrop Complex, Steep 


45—Haplustolls-Rock outcrop complex, steep. This 
complex consists of strongly sloping to steep soils and 
Rock outcrop. It is on colluvial slopes and hillsides. 
About 60 to 80 percent of the unit is extremely vari- 
able, dark colored soils that have a sandy loam, loam, 
or clay loam surface layer and subsurface layer. They 
contain about 10 to 20 percent cobbles and 10 to 20 
percent stones. Sandstone boulders, 5 feet or more in 
diameter, cover about 10 to 35 percent of the surface 
in most areas. Depth to underlying material, generally 
sandstone or shale, ranges from 10 to 60 inches or 


more. About 20 to 40 percent of the mapped area is 
Rock outcrop. It is generally near the top and middle 
parts of the slopes, but it is intermingled throughout. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to severe. 

These soils are suited to native grasses. They are 
also used for wildlife habitat. Capability unit VIIe-1, 
dryland; Haplustolls in Rocky Foothill range site and 
Rock outcrop not assigned to a range site; not assigned 
to a windbreak suitability group. 


Harlan Series 


The Harlan series consists of deep, well drained 
soils that formed in alluvium weathered from reddish 
sandstone and shale. These soils are on terraces, fans, 
and valleysides. Elevation ranges from 5,200 to 6,000 
feet. Slopes are 1 to 9 percent. The native vegetation 
is mainly blue grama, western and slender wheat- 
grass, Indian ricegrass, and fringed sage. Mean an- 
nual precipitation ranges from 13 to 15 inches, mean 
annual air temperature ranges from 48° to 50° F, and 
the frost-free season ranges from 135 to 150 days. 

In a representative profile the surface layer is dark 
reddish gray fine sandy loam about 7 inches thick. The 
subsoil is reddish brown light clay loam about 20 
inches thick. The underlying material is light reddish 
brown loam. 

Permeability is moderate, and the available water 
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Figure 8.—Area of Haploborolls-Rock outcrop complex, steep. 


capacity is high. Reaction is neutral above a depth of 
about 14 inches, mildly alkaline between depths of 14 
and 27 inches, and moderately alkaline below a depth 
of 27 inches. 

These soils are used mainly for irrigated and dry- 
farmed crops and pasture. 

Representative profile of Harlan fine sandy loam, 1 
to 8 percent slopes, in native grass, 2,500 feet east and 
350 feet north of the southwest corner of sec. 32, T. 
10 N., R. 70 W.: 

Al—0O to 7 inches; dark reddish gray (5YR 4/2) 
fine sandy loam, dark reddish brown 
(5YR 3/2) moist; weak medium suban- 
gular blocky structure parting to weak 
medium granular; slightly hard, very 
friable; neutral; clear smooth boundary. 

B2t-—-7 to 14 inches; reddish brown (5YR 4/8) 
light clay loam, dark reddish brown 
(5YR 3/38) moist; moderate medium 
prismatic structure parting to moderate 
and strong fine and medium subangular 
blocky; very hard, firm; thin nearly 
continuous clay films on ped faces; neu- 
tral; clear smooth boundary. 

B3ca—14 to 27 inches; reddish brown (5YR 5/4) 
light clay loam, reddish brown (5YR 
4/4) moist; weak medium prismatic 


structure parting to moderate medium 
subangular blocky; very hard, firm; thin 
patchy clay films on ped faces; visible 
secondary calcium carbonate occurring 
as seams and spots; calcareous; mildly 
alkaline; clear smooth boundary. 
Cca—27 to'60 inches; light reddish brown (5YR 
6/4) loam, reddish brown (5YR 5/4) 
moist; massive; slightly hard, very fri- 
able; visible secondary calcium carbon- 
ate occurring as seams and_ spots; 
calcareous; moderately alkaline. 

Thickness of the mollic epipedon is 7 to 15 inches, 
and thickness of the solum is 15 to 40 inches. The A 
horizon is fine sandy loam or loam 3 to 10 inches thick. 
The B horizon is loam or light clay loam. The A and 
B horizons range from neutral to mildly alkaline. 
Depth to lime is 6 to 18 inches. 

46—Harlan fine sandy loam, 1 to 3 percent slopes. 
This nearly level soil is on terraces, fans, and valley- 
sides. This soil has the profile described as representa- 
tive of the series. 

Included with this soil in mapping are small areas 
of soils that have a surface layer of loam or sandy clay 
loam and a few small areas that have a gravelly sur- 
face layer. Also included are a few small areas of 
Garrett, Otero, Connerton, and Barnum soils. 
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Runoff is slow. The hazard of water erosion is slight, 
and the hazard of wind erosion is moderate. 

If irrigated, this soil is suited to corn, barley, al- 
falfa, and wheat. Under dryland management it is 
suited to wheat and barley. It is also well suited to 
pasture and native grasses. Capability units Ile—2, 
irrigated, and IIIe—-8, dryland; Loamy Foothill range 
site; not assigned to windbreak suitability group. 

47—Harlan fine sandy loam, 3 to 9 percent slopes. 
This gently sloping to strongly sloping soil is on ter- 
races, fans, and valleysides. This soil has a profile 
similar to the one described as representative of the 
series, but the combined thickness of the surface layer 
and subsoil is about 20 to 24 inches. 

Included with this soil in mapping are small areas 
of soils that have a surface layer of loam or sandy clay 
loam. Also included are a few smail areas of soils that 
are more sloping or less sloping and a few small areas 
of Otero, Connerton, and Barnum soils. 

Runoff is medium, and the hazard of erosion is mod- 
erate to severe. 

If irrigated, this soil is well suited to pasture and, 
to a lesser extent, wheat, barley, and alfalfa. Under 
dryland management it is suited to pasture and native 
grasses and, to a lesser extent, wheat and barley. Capa- 
bility units IVe-2, irrigated, and IVe-6, dryland; 
Loamy Foothill range site; not assigned to a wind- 
break suitability group. 


Heldt Series 


The Heldt series consists of deep, well drained soils 
that formed in alluvium from clay shale. These soils 
are on alluvial fans and valleysides. Elevation ranges 
from 4,800 to 5,500 feet. Slopes are 0 to 6 percent. The 
native vegetation is mainly western wheatgrass, blue 
grama, fringed sage, and cactus. Mean annual precipi- 
tation ranges from 13 to 15 inches, mean annual air 
temperature ranges from 48° to 50° F, and the frost- 
free season ranges from 185 to 150 days. 

In a representative profile the surface layer is gray- 
ish brown clay loam about 4 inches thick. The subsoil 
is grayish brown heavy clay loam and light brownish 
gray clay about 16 inches thick. The underlying mate- 
rial is light brownish gray clay. 

Permeability is slow, and the available water ca- 
pacity is high. Reaction is moderately alkaline above 
; depth of 6 inches and strongly alkaline below that 

epth. 

These soils are mainly used for irrigated and dry- 
farmed crops and for pasture and native grasses. 

Representative profile of Heldt clay loam, 0 to 8 
percent slopes, in native grass, about 2,500 feet north 
of the southwest corner of sec. 14, T. 6 N., R. 68 W.: 

Ai—0 to 4 inches; grayish brown (2.5Y 5/2) 
heavy clay loam, dark grayish brown 
(2.5Y 4/2) moist; moderate fine granu- 
lar structure; slightly hard, friable; cal- 
eareous; moderately alkaline; clear 
smooth boundary. 

B1—4 to 6 inches; grayish brown (2.5Y 5/2) 
heavy clay loam, dark grayish brown 
(2.5Y 4/2) moist; moderate medium 
subangular blocky structure; slightly 


hard, firm; calcareous; moderately alka- 
line; clear smooth boundary. 

B2—6 to 20 inches; light brownish gray (2.5Y 
6/2) clay, grayish brown (2.5Y 5/2) 
moist; moderate coarse and medium 
prismatic structure; many slickensides; 
very hard, very firm; strongly alkaline; 
clear smooth boundary. 

Cca—20 to 60 inches; light brownish gray (2.5Y 
6/2) clay, grayish brown (2.5Y 5/2) 
moist; massive; very hard, very firm; 
visible calcium carbonate occurring as 
spots and seams; calcareous; strongly 
alkaline. 

The A horizon is clay loam or silty elay loam 4 to 10 
inches thick. A B1 horizon is present in cultivated 
areas in some places. The B2 horizon is heavy clay 
loam to silty clay 10 to 35 inches thick. It has cracks 
up to one-half inch or more in size. The C horizon is 
clay or silty clay. Substrata of shale occur below a 
depth of 40 inches in some profiles, and some profiles 
are faintly mottled below a depth of 40 inches. 

48—Heldt clay loam, 0 to 3 percent slopes. This 
nearly level soil is on fans and valleysides. This soil 
has the profile described as representative of the series. 

Included with this soil in mapping are a few areas 
of soils that are more sloping and a few areas of soils 
that have a surface layer of clay. Also included are 
small areas of Renohill and Ulm soils and a few smail 
areas of soils in which shale is at a depth of 40 to 60 
inches. 

Runoff is medium. The hazard of wind erosion is 
slight, and the hazard of water erosion is slight to 
moderate. 

If irrigated, this soil is suited to wheat, barley, al- 
falfa, and sugar beets and, to a lesser extent, corn and 
beans. Under dryland management it is suited to pas- 
ture and native grasses and, to a lesser extent, wheat 
and barley. Capability units I[Ie-1, irrigated, and 
IVe-3, dryland; Clayey Plains range site; windbreak 
suitability group 3. 

49——Heldt clay loam, 3 to 6 percent slopes. This 
gently sloping to strongly sloping soil is on fans and 
valleysides. This soil has a profile similar to the one 
described as representative of the series, but the com- 
bined thickness of the surface layer and subsoil is 
about 18 inches. 

Included with this soil in mapping are a few small 
areas of soils that are more sloping or less sloping, a 
few small areas of soils that have a surface layer of 
clay, and a few areas of soils in which shale is at a 
depth of 40 to 60 inches. Also included are small areas 
of Renohill and Ulm soils. 

Runoff is rapid. The hazard of wind erosion is mod- 
erate, and the hazard of water erosion is severe. 

If irrigated, this soil is well suited to pasture and, 
to a lesser extent, wheat, barley, and alfalfa. Under 
dryland management it is suited to pasture or native 
grasses. Capability units [Ve-1, irrigated, and VIe-1, 
dryland; Clayey Plains range site; windbreak suit- 
ability group 3. 


Keith Series 
The Keith series consists of deep, well drained soils 
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that formed in locally transported material weathered 
from siltstone. These soils are on uplands and high 
terraces. Elevation ranges from 5,800 to 6,200 feet. 
Slopes are 0 to 5 percent. The native vegetation is blue 
grama, western wheatgrass, and some forbs. Mean an- 
nual precipitation ranges from 13 to 15 inches, mean 
annual air temperature ranges from 48° to 50° F, and 
the frost-free season ranges from 135 to 150 days. 

In a representative profile the surface layer is gray- 
ish brown silty clay loam about 5 inches thick. The 
upper part of the subsoil is dark grayish brown light 
silty clay loam about 11 inches thick, and the lower 
part is light gray silt loam about 8 inches thick. The 
underlying material is light gray silt loam. 

Permeability is moderate, and the available water 
capacity is high. Reaction is neutral above a depth of 
16 inches, mildly alkaline between depths of 16 and 
24 inches, and moderately alkaline below a depth of 
24 inches. 

These soils are mainly used for native grasses. A 
few areas are used for dryfarmed crops. 

Representative profile of Keith silty clay loam, 0 to 
3 percent slopes, in native grass, 660 feet south and 
600 feet east of center of sec. 25, T. 12 N., R. 68 W.: 

A1—0 to 5 inches; grayish brown (10YR 5/2) 
silty clay loam, very dark grayish brown 
(1OYR 3/2) moist; weak thin platy and 
weak to moderate fine granular struc- 
ture; hard, very friable; neutral; clear 
smooth boundary. 

B1i—5 to 9 inches; dark grayish brown (10YR 
4/2) light silty clay loam, very dark 
grayish brown (10YR 3/2) moist; mod- 
erate fine subangular blocky structure; 
hard, friable; very thin patchy clay films 
on ped faces; neutral; clear smooth 
boundary. 

B2t—9 to 16 inches; dark grayish brown (10YR 
4/2) light silty clay loam, very dark 
grayish brown (10YR 3/2) moist; mod- 
erate medium prismatic structure part- 
ing to moderate medium subangular 
blocky; hard, friable; thin patchy clay 
films on ped faces; neutral; clear smooth 
boundary. 

B3ca—16 to 24 inches; light gray (10YR 7/2) 
silt loam, grayish brown (10YR 5/2) 
moist; weak to medium subangular 
blocky structure; slightly hard, very 
friable; few thin patchy clay films on 
ped faces; visible calcium carbonate as 
soft spots and seams; strongly efferves- 
cent; mildly alkaline. 

Cca—24 to 60 inches; light gray silt loam, pale 
brown (10YR 6/3) moist; massive; 
slightly hard, very friable; visible cal- 
cium carbonate as soft concretions and 
seams; strongly effervescent; moder- 
ately alkaline. 

The A horizon is silt loam, silty clay loam, or clay 
loam 4 to 8 inches thick. The B horizon is silt loam or 
light silty clay loam 15 to 30 inches thick. Thickness 
of the mollic epipedon is 7 to 20 inches. Calcareous, 
siltstone occurs at a depth below 40 inches in some 
places. 


50—Keith silty clay loam, 0 to 3 percent slopes. This 
nearly level soil is on uplands and high terraces. 

Included with this soil in mapping are some small 
areas of soils that have a surface layer of silt loam or 
silty clay loam and a few areas of soils in which silt- 
stone or shale is at a depth of 40 to 60 inches. Also 
included are a few small areas of soils that are more 
sloping, a few areas of Bainville and Altvan soils, and 
a few areas of wet soils. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for pasture and native 
grasses under dryland management. A few smal] areas 
are used for small grain, mainly wheat. Capability 
unit I[Ie-6, dryland; Clayey Foothill range site; not 
assigned to a windbreak suitability group. 


Kildor Series 


The Kildor series consists of moderately deep, well 
drained soils that formed in material weathered from 
shale. These soils are on uplands and ridges and are 
underlain by soft shale at a depth of 20 to 40 inches. 
Elevation ranges from 7,500 to 9,500 feet. Slopes are 
0 to 80 percent. The native vegetation is mainly 
slender wheatgrass, bluebunch wheatgrass, western 
wheatgrass, junegrass, and some forbs and shrubs. 
Mean annua! precipitation ranges from 13 to 18 inches, 
mean annual air temperature ranges from 42° to 44° 
F, and the frost-free season ranges from 60 to 85 days. 

In a representative profile the surface layer is gray- 
ish brown clay loam about 8 inches thick. The subsoil 
is light brownish gray clay about 16 inches thick. The 
underlying material is about 4 inches of clay that is 
underlain by shale. 

Permeability is slow, and the available water ca- 
pacity is low or medium. Reaction is mildly alkaline 
above a depth of 8 inches and moderately alkaline 
below that depth. 

These soils are mainly used for native grasses. A 
few areas are used for irrigated hay. 

Representative profile of Kildor clay loam, 0 to 6 
percent slopes, in native grass, 300 feet northwest of 
the southeast corner of sec. 3, T. 11 N., R. 77 W:: 

A1—0 to 8 inches; grayish brown (2.5Y 5/2) clay 
loam, very dark grayish brown (2.5Y 
3/2) moist; weak to moderate fine gran- 
ular structure; soft, friable; very 
slightly effervescent; mildly alkaline; 
clear smooth boundary. 

B2—8 to 24 inches; light brownish gray (2.5Y 
6/2) clay, dark grayish brown (2.5Y 
4/2) moist; weak to moderate medium 
and fine subangular blocky structure; 
very hard, very firm; strongly efferves- 
cent; moderately alkaline; clear smooth 
boundary. 

Cica—24 to 28 inches; light brownish gray (2.5Y 
6/2) clay, dark grayish brown (2.5Y 
4/2) moist; massive; very hard, very 
firm; visible calcium carbonate as soft 
spots; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

C2r—28 inches; weathered clay shale. 

The A horizon is clay loam or clay 7 to 10 inches 
thick. The B horizon is heavy clay loam or light clay. 
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A Cca horizon is absent in some profiles. The A and B40 feet north of the southeast corner of the NE1, sec. 


horizons range from neutral to moderately alkaline. 

51—Kildor clay loam, 0 to 6 percent slopes. This 
nearly level to strongly sloping soil is on uplands. This 
soil has the profile described as representative of the 
series. 

Included with this soil in mapping are small areas 
of soils that have a surface layer of clay and small 
areas of soils in which gravel and cobbles are on the 
surface. Also included are a few small areas of soils in 
which shale is at a depth of less than 20 inches and at 
a depth of 40 to 60 inches and small areas of soils that 
are more sloping. 

Runoff is medium, and the hazard of water erosion 
is moderate. 

If irrigated, this soil is suited to pasture or hay. 
Under dryland management it is suited to pasture. It 
is also suited to native grasses. Capability units VIc-1, 
irrigated, and Vle—5, dryland; Mountain Shale range 
site; not assigned to a windbreak suitability group. 

52—Kildor-Shale outcrop complex, 5 to 30 percent 
slopes. This complex consists of moderately sloping to 
steep soils on uplands. It is about 45 percent Kildor 
clay loam and about 35 percent Shale outcrop. Kildor 
clay loam is smoother and less sloping, and Shale out- 
crop is steeper. The Kildor soil has a profile similar to 
the one described as representative of the Kildor 
series, but the combined thickness of the surface layer 
and subsoil is about 20 inches. 

Included with this soil in mapping are about 20 per- 
cent areas of soils that are similar to Kildor soil but 
in which shale is below a depth of 40 inches and areas 
of shallow soils in which shale is at a depth of less than 
20 inches. 

Runoff is rapid, and the hazard of erosion is severe. 

These soils are suited to pasture and native grasses. 
Capability unit Vile-1, dryland; Kildor soil in Moun- 
tain Shale range site and Shale outcrop not assigned 
to a range site; not assigned to a windbreak suitability 
group. 


Kim Series 


The Kim series consists of deep, well drained soils 
that formed in mixed alluvium. These soils are on fans 
and benches. Elevation ranges from 4,800 to 5,600 
feet. Slopes are 0 to 15 percent. The native vegetation 
is mainly blue grama, western wheatgrass, and some 
forbs. Mean annual precipitation ranges from 13 to 
15 inches, mean annual air temperature ranges from 
48° to 50° F, and the frost-free season ranges from 
135 to 150 days. 

In a representative profile the surface layer is light 
yellowish brown loam about 7 inches thick. The under- 
lying material is pale yellow and light yellowish brown 
loam about 53 inches thick. 

Permeability is moderate, and the available water 
capacity is high. Reaction is mildly alkaline above a 
depth of 7 inches and moderately alkaline below that 
depth. 

These soils are used mainly for irrigated and dry- 
farmed crops and for pasture and native grasses. 

Representative profile of Kim loam, 5 to 9 percent 
slopes, in a cultivated area, about 100 feet west and 


36, T. 8 N., R. 69 W.: 


Ap—0 to 7 inches; light yellowish brown (2.5Y 
6/3) loam, olive brown (2.5Y 4/3) 
moist; moderate fine and very fine gran- 
ular structure; soft, very friable; cal- 
careous; mildly alkaline; clear smooth 
boundary. 

C1—7 to 18 inches; pale yellow (2.5Y 7/3) loam, 
olive brown (2.5Y 4/3) moist; weak me- 
dium prismatic structure parting to 
weak medium subangular blocky; hard, 
friable; caleareous; moderately alkaline; 
gradual smooth boundary. 

C2—13 to 40 inches; pale yellow (2.5Y 7/3) loam, 
olive brown (2.5Y 4/4) moist; massive; 
slightly hard, very friable; calcareous; 
moderately alkaline; clear smooth 
boundary. 

C3—40 to 60 inches; light yellowish brown (2.5Y 
6/3) loam, olive brown (2.5Y 4/8) 
moist; massive; slightly hard, very fri- 
able; calcareous; moderately alkaline. 

The A horizon is fine sandy loam, loam, or light clay 
loam 5 to 12 inches thick. The C horizon is loam or 
light clay loam. It is calcareous but lacks a zone of 
lime accumulation in most profiles. Sandstone bedrock 
is below a depth of 40 inches in some profiles. 

53—Kim loam, 1 to 3 percent slopes. This nearly 
level soil is on uplands and fans. This soil has a profile 
similar to the one described as representative of the 
series, but the surface layer is about 12 inches thick. 

Included with this soil in mapping are a few small 
areas of soils that are more sloping or less sloping, a 
few small areas of soils that have a surface layer of 
clay loam, and a few small areas of soils that have 
gravel on the surface. Also included are a few small 
areas of Fort Collins and Stoneham soils. A water 
table is within the root zone for part of the growing 
season in a few areas. 

Runoff is slow. The hazard of water erosion is 
slight, and the hazard of wind erosion is moderate. 

If irrigated, this soil is suited to corn, sugar beets, 
beans, wheat, barley, and alfalfa. Under dryland man- 
agement it is suited to pasture or native grasses and, 
to a lesser extent, wheat and barley. Capability units 
Ile-1, irrigated, and IVe-3, dryland; Loamy Plains 
range site; windbreak suitability group 1. 

34—Kim loam, 3 to 5 percent slopes. This gently 
sloping soil is on uplands and fans. This soil has a 
profile similar to the one described as representative 
a Mg series, but the surface layer is about 10 inches 
thick. 

Included with this soil in mapping are small areas 
of soils that are more sloping or less sloping and small 
areas of soils that have a surface layer of clay loam. 
A water table is within the root zone during the grow- 
ing season in a few small areas. Also included are a 
few small areas of Fort Collins, Stoneham, and Theda- 
lund soils. 

Runoff is medium, and the hazard of erosion is mod- 
erate. 

If irrigated, this soil is suited to barley, alfalfa, and 
wheat and, to a lesser extent, corn and beans. Under 
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dryland management it is suited to pasture and native 
grasses. Capability units IIIe—2, irrigated, and IVe—3, 
dryland; Loamy Plains range site; windbreak suit- 
ability group 1. 

55—Kim loam, 5 to 9 percent slopes. This strongly 
sloping soil is on uplands and fans. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are small areas of 
soils that have a surface layer and subsoil of clay loam 
or silt loam and a few small areas of soils that have 
gravel on the surface. Also included are minor areas of 
Stoneham and Thedalund soils. 

Runoff is rapid, and the hazard of erosion is severe. 

If irrigated, this soil is well suited to pasture and, to 
a lesser extent, barley, alfalfa, and wheat. Under dry- 
land management it is suited to pasture and native 
grasses. Capability units IVe-1, irrigated, and VIe-1, 
dryland; Loamy Plains range site; windbreak suit- 
ability group 1. 

56—Kim-Thedalund loams, 3 to 15 percent slopes. 
This complex consists of gently sloping to moderately 
steep soils on uplands, fans, and valleysides. It is about 
45 percent Kim loam and about 35 percent Thedalund 
loam. Kim loam is smoother and less sloping, and 
Thedalund loam is steeper. These soils have profiles 
similar to the ones described as representative of their 
respective series, but the surface layer is about 4 or 5 
inches thick. 

Included with these soils in mapping are a few small 
areas of Renohill and Midway soils, a few small out- 
crops and gravel knobs, and some small seep spots. 

Runoff is rapid, and the hazard of erosion is severe. 

These soils are mainly used for pasture and native 
grasses. Capability unit Vle-1, dryland; Loamy Plains 
range site; windbreak suitability group 1. 


Kirtley Series 


The Kirtley series consists of moderately deep, well 
drained soils that formed in material weathered from 
reddish brown sandstone and shale. These soils are on 
uplands and side slopes and are underlain by soft shale 
at a depth of 20 to 40 inches. Elevation ranges from 
5,600 to 6,400 feet. Slopes are 3 to 15 percent. The 
native vegetation is mainly blue grama, side-oats 
grama, western wheatgrass, yucca, and rabbitbrush. 
Mean annual precipitation ranges from 15 to 18 
inches, mean annual air temperature ranges from 47° 
to 50° F, and the frost-free season ranges from 115 
to 130 days. 

In a representative profile the surface layer is red- 
dish brown loam about 4 inches thick. The subsoil is 
reddish brown heavy loam about 14 inches thick. Be- 
low this is light reddish brown loam about 8 inches 
thick that is underlain by soft sandstone and shale. 

Permeability is moderate, and the available water 
capacity is medium. Reaction is mildly alkaline. 

These soils are used mainly for native grasses. 

Representative profile of Kirtley loam in an area of 
Kirtley-Purner complex, 5 to 20 percent slopes, in 
native grass, 70 feet south of access road in sec. 14, 
T.10N., R. 70 W.: 

A1—0 to 4 inches; reddish brown (5YR 5/3) 
loam, dark reddish brown (5YR 3/3) 


moist; moderate fine granular struc- 
ture; slightly hard, friable; mildly alka- 
line; abrupt smooth boundary. 

B21t—4 to 11 inches; reddish brown (2.5YR 4/3) 
heavy loam, dark reddish brown (2.5YR 
3/3) moist; moderate very fine subangu- 
lar blocky structure; hard, friable; thin 
nearly continuous clay films; mildly al- 
kaline; clear smooth boundary. 

B22t—11 to 18 inches; reddish brown (2.5YR 
5/4) heavy loam, dark reddish brown 
(5YR 3/4) moist; moderate fine pris- 
matic structure parting to moderate me- 
dium subangular blocky; hard, friable; 
thin nearly continuous clay films; 
mildly alkaline; clear smooth boundary. 

Cica—18 to 26 inches; light reddish brown 
(2.5YR 6/4) loam, reddish brown 
(2.5YR 4/4) moist; massive; hard, fri- 
able; visible calcium carbonate as seams 
and streaks; strongly effervescent; 25 
percent weathered red sandstone chan- 
ners; moderately alkaline; abrupt 
smooth boundary. 

C2r—26 to 60 inches; red sandstone. 

Thickness of the mollic epipedon ranges from 7 to 
15 inches. The A horizon is loam or fine sandy loam 
3 to 6 inches thick. The B horizon is loam or light clay 
loam 9 to 20 inches thick. The A and B horizons range 
from neutral to mildly alkaline. Content of rock frag- 
ments ranges from 0 to 15 percent in the A and B 
horizons. 

57—Kirtley loam, 3 to 9 percent slopes. This gently 
sloping or strongly sloping soil is on uplands and 
valleysides. This soil has a profile similar to the one 
described as representative of the series, but the com- 
bined thickness of the surface layer and subsoil is 
about 20 inches and depth to sandstone is about 30 
inches. 

Included with this soil in mapping are some small 
areas of outcrops and some small areas of soils in 
which sandstone fragments are in the profile. Also 
included are small areas of soils that are more sloping 
one sloping and small areas of Harlan and Purner 
soils. 

Runoff is medium to rapid, and the hazard of ero- 
sion is severe. 

This soil is well suited to pasture and native grasses 
under dryland management. It is less well suited to 
wheat and barley. If irrigated, it is suited to barley, 
wheat, and alfalfa. It is also suited to pasture. Capa- 
bility units [Ve-1, irrigated, and IVe—3, dryland; 
Loamy Foothill range site; not assigned to a wind- 
break suitability group. 

58—Kirtley-Purner complex, 5 to 20 percent slopes. 
This complex consists of strongly sloping to moder- 
ately steep soils on uplands and valleysides. It is about 
45 percent Kirtley loam and about 40 percent Purner 
fine sandy loam. Kirtley loam is smoother and less 
sloping, and Purner soil is steeper. The Kirtley soil 
has the profile described as representative of the Kirt- 
ley series. The Purner soil has a profile similar to the 
one described as representative of the Purner series. 

Included with these soils in mapping are some small 
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areas of soils that are similar to Kirtley and Purner 
soils but in which more sandstone fragments are in 
the profile. Also included are areas of Rock outcrop. 
These inclusions make up about 15 percent of the 
complex. 

Runoff is rapid, and the hazard of erosion is severe. 

These soils are suited to pasture or native grasses. 
Capability unit VIe-1, dryland; Kirtley soil in Loamy 
Foothill range site and Purner soil in Shallow Foothill 
range site; not assigned to a windbreak suitability 
group. 


LaPorte Series 


The LaPorte series consists of shallow, well drained 
soils that formed in material weathered from lime- 
stone. These soils are on uplands and are underlain by 
limestone at a depth of 10 to 20 inches. Elevation 
ranges from 5,200 to 5,800 feet. Slopes are 3 to 30 
percent. The native vegetation is mainly blue grama, 
western wheatgrass, needleandthread, yucea, and 
pricklypear cactus. Mean annual precipitation ranges 
from 13 to 16 inches, mean annual air temperature 
ranges from 48° to 50° F, and the frost-free season 
ranges from 135 to 150 days. 

In a representative profile the surface layer is gray- 
ish brown loam about 9 inches thick. The underlying 
material is light brownish gray channery loam about 
7 inches thick. Below this is limestone bedrock. 

Permeability is moderate, and the available water 
capacity is low. Reaction is moderately alkaline. 

These soils are used mainly for native grasses. 

Representative profile of LaPorte loam in an area 
of LaPorte-Rock outcrop complex, 3 to 30 percent 
slopes, in native grass, about 1,712 feet north and 321 
feet west of the southeast corner of sec. 1, T. 4 N., R. 
70 W.: 

Al—0 to 9 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
3/2) moist; moderate fine crumb struc- 
ture; slightly hard, very friable; 5 per- 
cent limestone fragments; calcareous; 
moderately alkaline; clear smooth 
boundary. 

Cca—9 to 16 inches; light brownish gray (10YR 
6/2) channery loam; dark grayish brown 
(10YR 4/2) moist; massive; slightly 
hard, friable; some visible secondary 
calcium carbonate mostly as concre- 
tions; 30 percent limestone fragments; 
calcareous; moderately alkaline; gradual 
smooth boundary. 

R—16 inches; weakly fractured limestone. 

The A horizon is loam or fine sandy loam 5 to 16 
inches thick. Content of rock fragments ranges from 
5 to 35 percent. 

59—LaPorte-Rock outcrop complex, 3 to 30 percent 
slopes. This complex consists of gently sloping to steep 
soils on uplands and ridges. It is about 45 percent 
LaPorte loam and about 35 percent Rock outcrop. La- 
Porte loam is commonly on the eastern side of ridges 
and is on the smoother parts of the western side, and 
Rock outcrop is commonly on ridgetops and on the 
western side, but is throughout the complex. Rock 
outcrop is mainly limestone or limy shale. 


Included with this complex in mapping are about 
20 percent areas of Kim, Minnequa, and Midway soils. 

Runoff is rapid, and the hazard of erosion is severe. 

This soil is suited to pasture and native grasses. It 
has been used to a large extent for strip mines because 
the underlying limestone is used in the manufacture 
of cement. Capability unit VJIe-1, dryland; LaPorte 
soil in Shallow Foothill range site, and Rock outcrop 
not assigned to a range site; not assigned to a wind- 
break suitability group. 


Larim Series 


The Larim series consists of deep, well drained soils 
that formed in mixed alluvium. These soils are on fans, 
benches, and terrace edges and are underlain by very 
gravelly sand at a depth of 11 to 20 inches. Elevation 
ranges from 4,800 to 6,300 feet. Slopes are 5 to 40 
percent. The native vegetation is mainly blue grama, 
needlegrasses, side-oats grama, snakeweed, and some 
forbs and shrubs. Mean annual precipitation ranges 
from 13 to 15 inches, mean annual air temperature 
ranges from 47° to 49° F, and the frost-free season 
ranges from 135 to 150 days. 

In a representative profile the surface layer is gray- 
ish brown gravelly sandy loam about 4 inches thick. 
The subsoil is brown gravelly sandy clay loam about 
5 inches thick and pale brown very gravelly sandy 
loam about 6 inches thick. The underlying material is 
light yellowish brown very gravelly loamy sand. 

Permeability is moderate above a depth of about 15 
inches and very rapid below that depth. The available 
water capacity is low or medium. Reaction is neutral 
to mildly alkaline. 

These soils are used for native grasses. 

Representative profile of Larim gravelly sandy loam, 
5 to 40 percent slopes, in native grass, 1,750 feet west 
and 2,500 feet north of the southeast corner of sec. 
22, T. 12 N., R. 68 W.: 

A1—0 to 4 inches; grayish brown (10YR 5/2) 
gravelly sandy loam, very dark grayish 
brown (10YR 3/2) moist; weak medium 
subangular blocky structure parting to 
weak medium granular; slightly hard, 
very friable, nonsticky and nonplastic; 
30 percent gravel; neutral; clear smooth 
boundary. 

B2t—4 to 9 inches; brown (10YR 5/8) gravelly 
sandy clay loam, brown (10YR 4/3) 
moist; peds in upper part are coated 
with dark brown (10YR 3/3); weak 
medium subangular blocky structure; 
hard, friable; slightly sticky and slightly 
plastic; thin patchy clay films on peds; 
35 percent gravel; neutral; clear wavy 
boundary. 
to 15 inches; pale brown (10YR 6/3) 
very gravelly sandy loam, brown (10YR 
5/3) moist; weak medium subangular 
blocky structure; slightly hard, very fri- 
able, nonsticky and nonplastic; few 
patchy clay films on peds; 45 percent 
gravel; calcareous; mildly alkaline; 
gradual smooth boundary. 

TIC—15 to 60 inches; light yellowish brown 
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(10YR 6/4) very gravelly loamy sand, 
yellowish brown (10YR 5/4) moist; 
massive; slightly hard, very friable; 
nonsticky and nonplastic; 60 percent 
gravel; calcareous; mildly alkaline. 

The A horizon is gravelly or very gravelly sandy 
loam or loam 3 to 5 inches thick. The B2 horizon is 
gravelly or very gravelly clay loam or sandy clay loam. 
The combined thickness of the A and B horizons 
ranges from 12 to 18 inches. Content of rock fragments 
in the solum ranges from 25 to 50 percent but is more 
than 35 percent in the B horizon. Reaction ranges from 
neutral to moderately alkaline. 

60—-Larim gravelly sandy loam, 5 to 40 percent 
slopes. This strongly sloping to steep soil is on fans, 
benches, and terrace edges. 

Included with this soil in mapping are small areas 
of soils that have a surface layer and subsoil of grav- 
elly loam to gravelly loamy sand. Also included are 
small areas of soils in which shale or sandstone is at 
a depth of 10 to 20 inches. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to severe. 

This soil is suited to pasture and native grasses. 
Some areas of this soil are used as sites for gravel pits. 
Capability unit VIe—4, dryland; Gravelly Foothill 
range site; windbreak suitability group 4. 


Larimer Series 


The Larimer series consists of deep, well drained 
soils that formed in materia] weathered from alluvium. 
These soils are on high terraces and fans and are 
underlain by sand and gravel at a depth of 20 to 40 
inches. Elevation ranges from 4,800 to 5,800 feet. 
Slopes are 1 to 10 percent. The native vegetation is 
mainly blue grama, western wheatgrass, needleand- 
thread, and cactus. Mean annual precipitation ranges 
from 138 to 15 inches, mean annual air temperature 
ranges from 48° to 50° F, and the frost-free season 
ranges from 135 to 150 days. 

In a representative profile the surface layer is light 
brownish gray fine sandy loam about 4 inches thick. 
The subsoil is brown and light brown loam about 18 
inches thick. The underlying material is about 8 inches 
of light gray gravelly sandy loam that is underlain by 
sand and gravel. 

Permeability is moderate above a depth of about 22 
inches and rapid or very rapid below that depth. The 
available water capacity is medium. Reaction is neu- 
tral above a depth of about 4 inches, mildly alkaline 
between depths of 4 and 18 inches, and moderately 
alkaline below a depth of 18 inches. 

These soils are used mainly for irrigated and dry- 
farmed crops and for pasture and native grasses. 

Representative profile of Larimer fine sandy loam, 
1 to 3 percent slopes, in native grass, about 0.2 mile 
west and 600 feet south of the northeast corner of sec. 
16, T.9 N., R. 68 W.: 

A1l—0 to 4 inches; light brownish gray (10YR 
6/2) fine sandy loam, dark grayish 
brown (10YR 4/2) moist; strong very 
fine granular structure; soft, very fri- 
able; 5 percent gravel; neutral; clear 
smooth boundary. 


Bi—4 to 7 inches; brown (7.5YR 5/8) light 
loam, brown or dark brown (7.5YR 4/3) 
moist; weak medium subangular blocky 
structure parting to moderate medium 
granular; slightly hard, very friable; 5 
percent gravel; mildly alkaline; clear 
smooth boundary. 

B2t—7 to 18 inches; brown (7.5YR 5/3) heavy 
loam, brown or dark brown (7.5YR 4/3) 
moist; moderate fine and medium pris- 
matic structure parting to moderate 
medium and fine subangular blocky; 
hard, very friable; thin nearly continu- 
ous clay films on peds; 5 percent gravel; 
mildly alkaline; clear, wavy boundary. 

B3ca—18 to 22 inches; light brown (7.5YR 6/4) 
loam, brown (7.5YR 5/4) moist; weak 
medium prismatic structure parting to 
weak medium subangular blocky; hard, 
very friable; few thin patchy clay films 
on the horizontal] and vertical faces of 
aggregates; 5 percent gravel; some visi- 
ble calcium carbonate as concretions and 
as coatings on the gravel fragments; 
calcareous; moderately alkaline; grad- 
ual smooth boundary. 

Clca—22 to 80 inches; light gray (1l0OYR 7/2) 
gravelly sandy loam, pale brown (10YR 
6/3) moist; massive; slightly hard, very 
friable; 20 percent gravel; visible sec- 
ondary calcium carbonate as _ concre- 
tions, in thin seams and streaks, as 
coatings on the grave] fragments, and in 
finely divided forms; moderately alka- 
line; diffuse wavy boundary. 

I[C2ca—30 to 60 inches; relatively clean gravel, 
cobbles, and sand, mainly of quartzite, 
gneiss, and granite; approximately 80 
percent gravel and cobbles; small 
amount of calcium carbonate as coatings 
on the gravel and sand in the upper part; 
moderately alkaline. 

The A horizon is loam, fine sandy loam, or sandy 
loam 3 to 11 inches thick. The B horizon is heavy 
loam or light clay loam. The A and B horizons range 
from neutral to moderately alkaline. Content of rock 
fragments ranges from 0 to 25 percent in the upper 
part of the profile and from 50 to 80 percent in the 
lower part. 

61—Larimer fine sandy loam, 1 to 3 percent slopes. 
This nearly level soil is on terraces, fans, and benches. 
This soil has the profile described as representative of 
the series. 

Included with this soil in mapping are a few small 
areas of Altvan, Fort Collins, and Stoneham soils. Also 
included are a few small areas of soils that are more 
sloping or less sloping and a few small areas of soils 
that have a surface layer of loam or sandy clay loam. 
The surface layer is about 11 inches thick because 
deep plowing has mixed the surface layer and subsoil 
in irrigated areas. 

Runoff is slow. The hazard of water erosion is slight, 
and the hazard of wind erosion is moderate. 

If irrigated, this soil is suited to barley, alfalfa, 
wheat, corn, and beans and, to a lesser extent, sugar 
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beets. Under dryland management it is well suited to 
pasture or native grasses and, to a lesser extent, wheat 
and barley. Capability units IIIe-5, irrigated, and 
IVe-5, dryland; Loamy Plains range site; windbreak 
suitability group 2. 

62—Larimer-Stoneham complex, 3 to 10 percent 
slopes. This complex consists of gently sloping to 
strongly sloping soils on terraces, fans, and benches. 
It is about 35 percent Larimer fine sandy loam, about 
25 percent Stoneham loam, and about 20 percent 
Cushman fine sandy loam. Larimer fine sandy loam is 
on side slopes and areas near terrace edges, Stoneham 
loam commonly has the more gentle slopes on terraces, 
and Cushman fine sandy loam is on side slopes. 

Included with these soils in mapping are about 20 
percent areas of Fort Collins, Larim, Altvan, and 
Satanta soils. Also included are some small areas of 
soils that are more sloping. 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to severe. 

This soil is well suited to pasture and native grasses 
under dryland management. If irrigated, it is suited 
to pasture and, to a lesser extent, barley, wheat, and 
alfalfa. Capability units 1Ve-1, irrigated, and Vle-2, 
dryland; Loamy Plains range site; windbreak suit- 
ability group 2. 


Longmont Series 


The Longmont series consists of deep, poorly 
drained soils that formed in alluvium mainly from 
clay shale. These soils are on flood plains, terraces, and 
valleys. Elevation ranges from 4,800 to 5,800 feet. 
Slopes are 0 to 3 percent. The native vegetation is 
mainly alkali sacaton, saltgrass, sedges, and other 
water-tolerant grasses. Mean annual precipitation 
ranges from 13 to 15 inches, mean annual air tempera- 
ture ranges from 48° to 50° F, and the frost-free sea- 
son ranges from 135 to 150 days. 

In a representative profile the surface layer is light 
brownish gray clay about 17 inches thick. The under- 
lying material is mottled pale olive clay. 

Permeability is slow, and the available water ca- 
pacity is high. Reaction is strongly alkaline above a 
vec of 40 inches and moderately alkaline below that 

epth. 

These soils are used for native grasses. 

Representative profile of Longmont clay, 0 to 3 per- 
cent slopes, in native grass, about 1,350 feet east and 
50 feet north of the southwest corner of sec. 17, T. 6 N., 
R. 68 W:: 

A11—0 to 7 inches; light brownish gray (2.5Y 
6/2) clay, dark grayish brown (2.5Y 
4/2) moist; weak medium subangular 
blocky structure; hard, very firm; 
strongly effervescent; strongly alkaline; 
clear smooth boundary. 

A12—7 to 17 inches; light brownish gray (2.5Y 
6/2) clay, dark grayish brown (2.5Y 
4/2) moist; weak coarse subangular 
blocky structure; very hard, very firm; 
strongly effervescent; strongly alkaline; 
gradual wavy boundary. 

Clescag—17 to 40 inches; pale olive (5Y 6/3) 
clay, olive (5Y 4/3) moist; massive; 


very hard, very firm; common medium 
distinct mottles of yellowish brown 
(10 YR 5/6) moist; calcium sulfate ac- 
cumulations in seams and streaks and 
calcium carbonate in spots; strongly 
effervescent; strongly alkaline; gradual 
wavy boundary. 

C2cscag—40 to 60 inches; pale olive (5Y 6/8) 
clay, olive (5Y 5/3) moist; massive; 
very hard, very firm; common medium 
distinct mottles of olive (5Y 4/3 and 
4/4) moist; calcium sulfate accumula- 
tions in seams and streaks and calcium 
carbonate in spots; strongly efferves- 
cent; moderately alkaline. 

The A horizon is clay loam or clay 12 to 21 inches 
thick. The C horizon is heavy clay loam or clay. Reac- 
tion is strongly alkaline or very strongly alkaline in 
the surface layer but decreases with increasing depth. 
The water table is near the surface for part of every 
year. 

63—Longmont clay, 0 to 3 percent slopes. This 
nearly level soil is on flood plains and upland valleys. 

Included with this soil in mapping are some small 
areas of soils that are more sloping and a few small 
areas of soils that have a surface layer and subsurface 
layer of clay loam. Also included are a few small areas 
of soils in which gravel is at a depth of 40 to 60 
inches. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is suited to pasture or native grasses 
(fig. 9). Capability unit VIw—2, dryland; Salt Meadow 
range site; windbreak suitability group 4. 


Loveland Series 


The Loveland series consists of deep, somewhat 
poorly drained soils that formed in material weathered 
from alluvium. These soils are on terraces and flood 
plains and are underlain by sand and gravel at a depth 
of 20 to 40 inches. Elevation ranges from 4,800 to 
5,000 feet. Slopes are 0 to 1 percent. The native vegeta- 
tion is mainly blue grama, bluegrass, and sedges. Mean 
annual precipitation ranges from 13 to 15 inches, mean 
annual air temperature ranges from 48° to 50° F, and 
the frost-free season ranges from 135 to 150 days. 

In a representative profile the surface layer is mot- 
tled dark grayish brown or grayish brown clay loam 
about 15 inches thick. The underlying material is 17 
inches of grayish brown clay loam over sand, gravel, 
and cobbles. 

Permeability is moderately slow above a depth of 
about 32 inches and very rapid below that depth. The 
available water capacity is medium to high. Reaction 
is mildly alkaline above a depth of about 8 inches and 
moderately alkaline below that depth. 

These soils are used mainly for irrigated and dry- 
farmed crops and for pasture. 

Representative profile of Loveland clay loam, 0 to 1 
percent slopes, in grass, 2,250 feet north and 600 feet 
west of the southeast corner of sec. 10, T. 6 N., R. 68 
W . 


° Al1—0 to 8 inches; dark grayish brown (10YR 
4/2) clay loam, very dark brown (10YR 
2/2) moist; weak to moderate fine gran- 
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Figure 9.—Area of Longmont clay, 0 to 3 percent slopes. 


ular structure; hard, friable; common 
faint mottles; slightly effervescent; 
mildly alkaline; clear smooth boundary. 

Al12g—8 to 15 inches; grayish brown (10YR 5/2) 
clay loam, very dark grayish brown 
(10YR 3/2) moist; weak fine subangu- 
lar blocky structure; hard, firm; com- 
mon medium distinct light reddish 
brown (5YR 6/4) mottles; strongly ef- 
fervescent; moderately alkaline; grad- 
ual smooth boundary. 

Clg—15 to 32 inches; grayish brown (10YR 5/2) 
clay loam, dark grayish brown (10YR 
4/2) moist; massive; hard, firm; com- 
mon medium distinct light. reddish 
brown (5YR 6/4) mottles; strongly ef- 
fervescent; moderately alkaline; grad- 
ual smooth boundary. 

IIC2g—32 to 60 inches; mixed sand, gravel, and 
cobbles; light reddish brown (5YR 6/4) 
mottles. 

The A horizon is loam or clay loam 12 to 20 inches 
thick. It is mottled in the lower part. The C1 horizon 
is loam or light clay loam. The A and C horizons range 
from neutral to moderately alkaline. Content of rock 
fragments is 0 to 15 percent in the upper part of the 
profile and 35 to 60 percent in the lower part. 

64—Loveland clay loam, 0 to 1 percent slopes. This 
level soil is on low terraces and flood plains. 


Included with this soil in mapping are a few small 
areas of soils that are more sloping, small areas of 
soils in which gravel is at a depth of 40 to 60 inches, 
and a few small areas of soils that have a surface 
layer of loam. Also included are small areas of Poudre 
soils. 

Runoff is slow, and the hazard of water erosion is 
slight. 

If irrigated, this soil is suited to barley and pasture. 
If drained, it is suited to corn and, to a lesser extent, 
sugar beets. Under dryland management it is well 
suited to pasture and native grasses. Capability units 
IIIw-1, irrigated, and Vw-1, dryland; Wet Meadow 
range site; windbreak suitability group 5. 


Midway Series 


The Midway series consists of shallow, well drained 
soils that formed in material weathered from shale. 
These soils are on uplands and are underlain by soft 
shale at a depth of 10 to 20 inches. Elevation ranges 
from 4,800 to 5,800 feet. Slopes are 5 to 25 percent. 
The native vegetation is blue grama, buffalograss, 
western wheatgrass, cactus, and fringed sage. Mean 
annual precipitation ranges from 13 to 15 inches, mean 
annual air temperature ranges from 48° to 50° F, and 
the frost-free season ranges from 135 to 150 days. 

In a representative profile the surface layer is light 
olive brown clay loam about 4 inches thick. The sub- 
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surface layer is light olive brown heavy clay loam 
about 4 inches thick. The underlying material is light 
yellowish brown clay about 11 inches thick. Below this 
is soft shale. 

Permeability is slow, and the available water ca- 
pacity is low. Reaction is moderately alkaline. 

Representative profile of Midway clay loam, 5 to 25 
percent slopes, in native grass, about 1,000 feet north 
and 650 feet west of the southeast corner of sec. 3, T. 
6N., BR. 69 W.: 

A1i—0 to 4 inches; light olive brown (2.5Y 5/4) 
clay loam, olive brown (2.5Y 4/4) moist; 
weak thick platy and moderate fine sub- 
angular blocky structure; slightly hard, 
firm; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

AC—4 to 8 inches; light olive brown (2.5Y 5/4) 
heavy clay loam, dark grayish brown 
(2.5Y 4/2) moist; weak to moderate 
medium subangular blocky structure; 
hard, firm; strongly effervescent; mod- 
erately alkaline; clear smooth boundary. 

Ci—8 to 19 inches; light yellowish brown (2.5Y 
6/4) clay, olive brown (2.5Y 4/4) moist; 
weak medium subangular blocky struc- 
ture; very hard, very firm; strongly 
effervescent; moderately alkaline; grad- 
ual smooth boundary. 

C2r-—-19 to 60 inches; partly weathered, lami- 
nated shale. 

The A horizon is clay loam to silty clay 4 to 10 
inches thick. The C horizon is heavy clay loam to clay 
or silty clay. The A and C horizons range from mildly 
alkaline to strongly alkaline. 

65-——Midway clay loam, 5 to 25 percent slopes. This 
strongly sloping to moderately steep soil is on uplands. 

Included with this soil in mapping are a few small 
areas of soils that have a surface layer of clay and a 
few small areas of soils that have gravel on the surface. 
Also included are small areas of Shale outcrop and 
Renohill soils. 

Runoff is rapid, and the hazard of erosion is severe. 

This soil is suited to pasture and native grasses. 
Capability unit Vle-3, dryland; Shaly Plains range 
site; windbreak suitability group 4. 


Minnequa Series 


The Minnequa series consists of moderately deep, 
well drained soils that formed in material weathered 
from limestone, marl, and limy shale. These soils are 
on uplands and are underlain by marl or soft lime- 
stone. Elevation ranges from 4,800 to 5,800 feet. Slopes 
are 3 to 15 percent. The native vegetation is mainly 
blue grama, wheatgrasses, buffalograss, snakeweed, 
and yucca. Mean annual precipitation ranges from 13 
to 17 inches, mean annual air temperature ranges from 
48° to 50° F, and the frost-free season ranges from 
135 to 150 days. 

In a representative profile the surface layer is gray- 
ish brown silt loam about 4 inches thick. The sub- 
surface layer is light brownish gray silt loam 8 inches 
thick. The underlying material is pale brown silt loam 
about 27 inches thick. Below this is marl, soft lime- 
stone, or limy shale. 


Permeability is moderate, and the available water 
capacity is medium. Reaction is moderately alkaline. 

These soils are used mainly for native grasses. 

Representative profile of Minnequa silt loam, 3 to 9 
percent slopes, in native grass, about 550 feet north 
and 1,500 feet west of the southeast corner of sec. 17, 
T.5N., R. 69 W.: 

Al-—0 to 4 inches; grayish brown (10YR 5/2) 
silt loam, very dark grayish brown 
(1JOYR 3/2) moist; weak medium sub- 
angular blocky structure parting to mod- 
erate fine granular; slightly hard, 
friable; calcareous; much disseminated 
calcium carbonate; moderately alkaline; 
clear smooth boundary. 

AC—4 to 7 inches; light brownish gray (10YR 
6/2) heavy silt loam, dark grayish 
brown (10YR 4/2) moist; weak medium 
prismatic structure parting to weak to 
moderate medium subangular blocky; 
slightly hard, friable; calcareous; much 
disseminated calcium carbonate; moder- 
ately alkaline; clear smooth boundary. 

Ci—7 to 34 inches; pale brown (10YR 6/3) 
heavy silt loam, brown (10YR 5/8) 
moist; weak medium and fine subangu- 
lar blocky structure; slightly hard, fri- 
able; calcareous; much disseminated 
calcium carbonate and a few soft lime- 
stone fragments; moderately alkaline; 
gradual smooth boundary. 

C2r—34 to 60 inches; partly weathered soft lime- 
stone and shale. 

The A1 horizon is loam, silt loam, or light silty clay 
loam 3 to 5 inches thick. The C horizon is silt loam or 
light silty clay loam. Content of rock fragments, 
mainly small limestone fragments, is 0 to 5 percent. 

66—Minnequa silt loam, 3 to 9 percent slopes. This 
gently sloping to strongly sloping soil is on uplands. 
This soil has the profile described as representative of 
the series. 

Included with this soil in mapping are small areas 
of soils that contain many gravel-sized limestone frag- 
ments. Also included are small areas of soils that have 
a surface layer and subsurface layer of silty clay loam, 
small areas of soils that are less sloping, and small 
areas of LaPorte and Kim soils. 

Runoff is medium. The hazard of water erosion is 
moderate, and the hazard of wind erosion is severe. 

If irrigated, this soil is well suited to pasture and, 
to a lesser extent, barley, wheat, and alfalfa. Under 
dryland management it is suited to pasture and native 
grasses. Capability units IVe-1, irrigated, and VIe-1, 
dryland; Loamy Foothill range site; not assigned to a 
windbreak suitability group. 

67—Minnequa-LaPorte complex, 3 to 15 percent 
slopes. This complex consists of gently sloping to 
strongly sloping soils on uplands and ridges. It is 
about 55 percent Minnequa silt loam and 30 percent 
LaPorte loam. Minnequa soils are smoother, and 
LaPorte soils are on ridgetops and are steeper. 

Included with these soils in mapping are about 15 
percent areas of Kim soils and limestone outcrops. 

Runoff is medium to rapid, and the hazard of erosion 
is severe. 
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These soils are best suited to pasture and native 
grasses. Capability unit VIe-1, dryland; Minnequa 
soil in Loamy Foothill range site and LaPorte soil in 
Shallow Foothill range site; not assigned to a wind- 
break suitability group. 


Miracle Series 


The Miracle series consists of moderately deep, well 
drained soils that formed in material weathered from 
reddish brown sandstone. These soils are on uplands 
and are underlain by hard sandstone bedrock at a 
depth of 20 to 40 inches. Elevation ranges from 7,800 
to 8,800 feet. Slopes are 5 to 25 percent. The native 
vegetation is mainly slender wheatgrass, fescues, june- 
grass, antennaria, and sages. Mean annual precipita- 
tion ranges from 13 to 16 inches, mean annual air 
temperature ranges from 42° to 44° F, and the frost- 
free season ranges from 60 to 85 days. 

In a representative profile the surface layer is red- 
dish gray sandy loam about 6 inches thick. The subsoil 
is reddish brown sandy clay loam about 18 inches 
thick. Below this is hard sandstone. 

Permeability is moderate, and the available water 
capacity is low. Reaction is neutral. 

These soils are used for native grasses. 

Representative profile of Miracle sandy loam, 5 to 
25 percent slopes, in native grass, in SE, sec. 16, T. 
11LN., R. 75 W.: 

A1—0 to 6 inches; reddish gray (5YR 5/2) sandy 
loam, dark reddish brown (5YR 3/2) 
moist; moderate very fine granular 
structure; soft, very friable; 10 percent 
fine gravel; neutral; clear smooth bound- 


ary. 
Bi—6 to 10 inches; reddish brown (2.5YR 5/3) 
light sandy clay loam, dark reddish 
brown (2.5YR 3/4) moist; weak fine 
subangular blocky structure parting to 
moderate fine granular; slightly hard, 
very friable; few thin patchy clay films 
on peds; 10 percent fine gravel; neutral; 
clear smooth boundary. 

to 24 inches; reddish brown (2.5YR 
5/4) sandy clay loam, dark reddish 
brown (2.5YR 3/4) moist; moderate 
medium prismatic structure parting to 
moderate medium subangular blocky; 
very hard, firm; thin nearly continuous 
clay films on peds; 15 percent fine 
gravel; neutral; gradual smooth bound- 
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ary. 
R—24 to 30 inches; hard, noncalcareous sand- 
stone. 

The A horizon is loam, sandy loam, or light sandy 
clay loam 4 to 9 inches thick. The B horizon is sandy 
clay loam. Thin C horizons are present in some places. 
Reaction is neutral or mildly alkaline. The soil is gen- 
erally noncalcareous but has a thin calcareous C hori- 
zon immediately above the bedrock in some profiles. 

68—Miracle sandy loam, 5 to 25 percent slopes. This 
strongly sloping to moderately steep soil is on uplands. 

Included with this soil in mapping are small areas 
of soils that are more sloping or less sloping and small 
areas of soils that have a surface layer of loam. Also 


included are small areas of soils that have a gravelly 
or stony surface layer and small areas of Pendergrass 
and Clergern soils. 

Runoff is medium to rapid, and the hazard of erosion 
is severe. 

This soil is suited to pasture and native grasses. 
Capability unit VIe—6, dryland; Mountain Loam range 
site; not assigned to a windbreak suitability group. 


Moen Series 


The Moen series consists of moderately deep, well 
drained soils that formed in material weathered from 
granite and schist. These soils are on uplands and 
valleysides and are underlain by granite at a depth of 
20 to 40 inches. Elevation ranges from 6,800 to 7,800 
feet. Slopes are 5 to 30 percent. The native vegetation 
is mainly junegrass, slender wheatgrass, bluebunch 
wheatgrass, fescues, and some shrubs and scattered 
ponderosa pine. Mean annual precipitation ranges 
from 15 to 18 inches, mean annual air temperature 
ranges from 44° to 46° F, and the frost-free season 
ranges from 75 to 100 days. 

In a representative profile the surface layer is dark 
grayish brown loam about 5 inches thick. The subsoil 
is brown clay loam about 18 inches thick. Below this 
is granite bedrock. 

Permeability is moderately slow, and the available 
water capacity is medium. Reaction is slightly acid 
oe a depth of about 5 inches and neutral below that 
depth. 

These soils are used mainly for native grasses and 
for recreation. 

Representative profile of Moen loam in an area of 
Trag-Moen complex, 5 to 30 percent slopes, in native 
grass, near the center of sec. 25, T. 12 N., R. 72 W.: 

A1—0 to 5 inches; dark grayish brown (10YR 

4/2) loam, very dark grayish brown 
(10YR 3/2) moist; moderate fine gran- 
ular structure; soft, very friable; 
slightly acid; clear smooth boundary. 

to 10 inches; brown (LOYR 5/3) light 
clay loam, dark brown (10YR 3/3) 
moist; moderate fine and medium sub- 
angular blocky structure; hard, firm; 
thin patchy clay films on peds; neutral; 
gradual smooth boundary. 

B22t—-10 to 23 inches; brown (7.5YR 5/4) clay 
loam, dark brown (7.5YR 3/4) moist; 
moderate medium and fine subangular 
blocky structure; very hard, firm; thin 
patchy clay films on peds; as much as 20 
percent rock fragments in lower 3 or 4 
inches; neutral; gradual wavy bound- 
ary. 

R—23 to 30 inches; granite bedrock. 

The A horizon is fine sandy loam or loam 4 to 9 
inches thick. The B2 horizon is heavy loam to clay 
loam. The A and B horizons range from slightly acid 
to neutral. Content of rock fragments, mainly granite, 
gravel, and cobbles, ranges from more than 10 to 25 
percent but averages about 15 percent. 

Moen soils are mapped only with Elbeth, Trag, and 
Wetmore soils in Larimer County Area. 
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Naz Series 


The Naz series consists of deep, well drained soils 
that formed in material weathered mainly from gran- 
ite. These soils are on terraces and valleysides. Eleva- 
tion ranges from 7,500 to 9,000 feet. Slopes are 1 to 25 
percent. The native vegetation is mainly scattered pine 
and an understory of junegrass, Idaho fescue, sage- 
brush, and other shrubs and forbs. Mean annual 
precipitation ranges from 15 to 20 inches, mean an- 
nual air temperature ranges from 42° to 44° F, and 
the frost-free season ranges from 60 to 85 days. 

In a representative profile the surface layer is very 
dark grayish brown and dark grayish brown sandy 
loam about 22 inches thick. The underlying material 
is brown sandy loam about 38 inches thick. 

Permeability is moderately rapid, and the available 
water capacity is medium. Reaction is slightly acid 
above a depth of 22 inches and neutral below that 
depth. 

These soils are used mainly for native grasses. 

Representative profile of Naz sandy loam, 8 to 25 
percent slopes, in native grass, about one mile west of 
the upper Cherokee Park Road in the southwest 
quarter of sec. 9, T. 11 N., R. 73 W.: 

Al11—0 to 5 inches; very dark grayish brown 
(10YR 3/2) sandy loam, very dark gray- 
ish brown (10YR 2/2) moist; weak fine 
granular structure; soft, very friable; 
slightly acid; gradual smooth boundary. 

A12—5 to 22 inches; dark grayish brown (10YR 
4/2) sandy loam, very dark brown 
(10YR 2/2) moist; weak coarse suban- 
gular blocky structure; soft, very fria- 
ble; slightly acid; gradual smooth 
boundary. 

C—22 to 60 inches; brown (10YR 5/3) sandy 
loam, dark brown (10YR 4/3) moist; 
very weak and weak coarse subangular 
blocky structure; soft, very friable; 15 
percent gravel; neutral. 

The A horizon is sandy loam or light loam 9 to 30 
inches thick. The C horizon is sandy loam or coarse 
sandy loam. Bedrock is at a depth of 40 to 60 inches 
in some places. Content of rock fragments, mainly 
granitic gravel, ranges to as much as 15 percent. 

69——Naz sandy loam, 1 to 3 percent slopes. This 
nearly level soil is on terraces. This soil has a profile 
similar to the one described as representative of the 
series, but the surface layer is about 25 inches thick. 

Included with this soil in mapping are some small 
areas of soils that are more sloping and some small 
areas of soils that have a gravelly layer at a depth of 
40 to 60 inches. Also included are a few small areas of 
soils in which bedrock is at a depth of 40 to 60 inches. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is suited to pasture and native grasses. 
Some small areas are used for irrigated hay. Capa- 
bility units VIc-1, irrigated, and VIe-6, dryland; 
Mountain Loam range site; not assigned to a wind- 
break suitability group. 

70—Naz sandy loam, 3 to 25 percent slopes. This 
gently sloping to strongly sloping soil is on terraces 
and valleysides. This soil has the profile described as 
representative of the series. 


Included with this soil in mapping are a few small 
areas of soils in which granite bedrock is at a depth of 
30 to 60 inches. Also included are a few small areas of 
soils in which gravel is at a depth of 40 to 60 inches 
and a few small areas of granite outcrop. 

Runoff is medium to rapid, and the hazard of erosion 
is severe. 

This soil is suited to pasture and native grasses. 
Capability unit VIe-6, dryland; Mountain Loam range 
site; not assigned to a windbreak suitability group. 


Nelson Series 


The Nelson series consists of moderately deep, well 
drained soils that formed in material weathered from 
sandstone. These soils are on uplands and are under- 
lain by soft sandstone at a depth of 20 to 40 inches. 
Elevation ranges from 4,800 to 5,500 feet. Slopes are 
0 to 15 percent. The native vegetation is mainly blue 
grama, side-oats grama, yucca, and cactus. Mean an- 
nual precipitation ranges from 13 to 15 inches, mean 
annual air temperature ranges from 48° to 50° F, and 
the frost-free season ranges from 135 to 150 days. 

In a representative profile the surface layer is light 
brownish gray fine sandy loam about 5 inches thick. 
The underlying material is light yellowish brown fine 
sandy loam about 20 inches thick. Below this is soft 
sandstone. 

Permeability is moderately rapid, and the available 
water capacity is low. Reaction is moderately alkaline. 

These soils are used mainly for native grasses, but 
some areas are used for irrigated and dryfarmed crops 
and for pasture. 

Representative profile of Nelson fine sandy loam, 3 
to 9 percent slopes, in native grass, about 450 feet east 
and 175 feet south of the northwest corner of sec. 23, 
T.&8N., R. 68 W.: 

A1—0 to 5 inches; light brownish gray (1L0YR 
6/2) fine sandy loam, dark grayish 
brown (10YR 4/2) moist; weak fine 
subangular blocky structure parting to 
moderate very fine granular; soft, very 
friable; calcareous; moderately alkaline; 
clear smooth boundary. 

Clea—5 to 16 inches; light yellowish brown 
(2.5Y 6/4) fine sandy loam, light olive 
brown (2.5Y 5/4) moist; massive; 
slightly hard, very friable; calcareous; 
visible secondary calcium carbonate as 
thin seams, streaks, and spots; moder- 
ately alkaline; clear wavy boundary. 

C2ca—16 to 25 inches; light yellowish brown 
(2.5Y 6/4) fine sandy loam, olive brown 
(2.5Y 4/4) moist; massive; slightly 
hard, very friable; 10 percent partly 
disintegrated sandstone fragments; cal- 
careous; visible secondary calcium car- 
bonate as streaks and seams and on 
undersides of rock fragments; moder- 
ately alkaline; gradual smooth bound- 
ary. 

C3r—25 to 60 inches; calcareous soft sandstone. 

The A horizon is light loam or sandy loam 4 to 12 
inches thick. The C horizon is sandy loam or fine 
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sandy loam. Depth to calcareous material is 0 to 4 
inches. 

71—Nelson fine sandy loam, 3 to 9 percent slopes. 
This gently sloping to moderately sloping soil is on 
uplands. 

Included with this soil in mapping are small areas 
of soils that are more sloping or less sloping. Also in- 
cluded are some small areas of Otero and Tassel soils. 

Runoff is medium, and the hazard of erosion is 
severe. 

If irrigated, this soil is suited to pasture and, to a 
lesser extent, barley and wheat. Under dryland man- 
agement it is suited to pasture or native grasses. Capa- 
bility units I1Ve—2, irrigated, and VIe-2, dryland; 
Sandy Plains range site; windbreak suitability group 
2. 


Newfork Series 


The Newfork series consists of deep, somewhat 
poorly drained soils that formed in alluvium. These 
soils are on low terraces and flood plains and are 
underlain by sand and gravel at a depth of 10 to 20 
inches. Elevation ranges from 7,800 to 8,800 feet. 
Slopes are 0 to 3 percent. The native vegetation is 
mainly timothy, redtop, sedges, rushes, and water- 
tolerant grasses. Mean annual precipitation ranges 
from 12 to 16 inches, mean annual air temperature 
ranges from 42° to 44° F, and the frost-free season 
ranges from 60 to 85 days. 

In a representative profile a 1-inch-thick layer of 
organic material is on the surface. The surface layer 
is mottled grayish brown sandy loam about 4 inches 
thick. The subsoil is mottled dark brown heavy sandy 
loam 6 inches thick. Below this is mottled sand and 
gravel. 

Permeability is moderately rapid above a depth of 
about 10 inches and very rapid below that depth. The 
available water capacity is low. Reaction is slightly 
acid. 

These soils are used for irrigated hay. 

Representative profile of Newfork sandy loam, 0 to 3 
percent slopes, in native grass, about 1,500 feet west 
and 1,300 feet south of the northeast corner of sec. 18, 
T.11N., R. 76 W.: 

O1—1 inch to 0; undecomposed and partly de- 
composed organic material. 

Alg—0 to 4 inches; grayish brown (10YR 5/2) 
sandy loam, very dark grayish brown 
(10YR 3/2) moist; common medium 
distinct yellowish red (5YR 4/6) mot- 
tles; weak medium subangular blocky 
structure parting to weak fine and 
medium granular structure; slightly 
hard, very friable; 5 percent gravel; 
slightly acid; clear smooth boundary. 

B2g—4 to 10 inches; dark brown (7.5YR 4/2) 
heavy sandy loam, dark brown (7.5YR 
3/2) moist; moderate fine distinct red 
(2.5YR 5/8) mottles; moderate medium 
subangular blocky structure; hard, very 
friable; 10 percent gravel; slightly acid: 
gradual wavy boundary. 

TICg—10 to 60 inches; sand and gravel; many 


medium distinct bright colored mottles; 
slightly acid. 

The A horizon is loam, sandy loam, or sandy clay 
loam 3 to 10 inches thick. The B2g horizon is sandy 
loam or light sandy clay loam. The A and B horizons 
range from slightly acid to neutral. Content of rock 
fragments ranges from 0 to 15 percent in the upper 
part of the profile and from 35 to 70 percent in the 
jower part. 

72—Newfork sandy loam, 0 to 3 percent slopes. This 
nearly level soil is on low terraces, flood plains, and 
fans. 

Included with this soil in mapping are small areas 
of gravel bars. Also included are a few small areas of 
soils in which gravel and sand is at a depth of 20 to 
40 inches and a few small areas of Foxcreek soils. 

Runoff is slow, and the hazard of erosion is slight. 

If irrigated, this soil is suited to hay or pasture. 
Capability unit VIw-1, irrigated; Mountain Meadow 
range site; not assigned to a windbreak suitability 
group. 


Nunn Series 


The Nunn series consists of deep, well drained soils 
that formed in alluvium. These soils are on terraces and 
alluvial fans. Elevation ranges from 4,800 to 5,600 feet. 
Slopes are 0 to 5 percent. The native vegetation is 
mainly blue grama, buffalograss, needlegrass, and 
wheatgrasses. Mean annual precipitation ranges from 
18 to 15 inches, mean annual air temperature ranges 
from 48° to 50° F, and the frost-free season ranges 
from 135 to 150 days. 

In a representative profile the surface layer is gray- 
ish brown light clay loam about 6 inches thick. The 
subsoil is grayish brown or pale brown clay loam about 
23 inches thick. The underlying material is light 
yellowish brown clay loam. 

Permeability is slow, and the available water capac- 
ity is high. Reaction is neutral above a depth of 10 
inches, mildly alkaline between depths of 10 and 
24 inches, and moderately alkaline below a depth of 24 
inches. 

These soils are used mainly for irrigated and dry- 
farmed crops and for pasture. A few areas are used for 
native grasses. 

Representative profile of Nunn clay loam, 1 to 3 
percent slopes, in grass, near the east quarter-corner 
of sec. 5, T.6 N., R. 68 W.: 

A1—O to 6 inches; grayish brown (10YR 5/2) 
light clay loam, very dark grayish brown 
(1OYR 3/2) moist; moderate medium 
granular structure; soft, very friable; 
noncalcareous; neutral; clear smooth 
boundary. 

B1i—-6 to 10 inches; grayish brown (10YR 5/2) 
clay loam, very grayish brown (10YR 
3/2) moist; weak medium prismatic 
structure parting to moderate medium 
subangular blocky; hard, very friable, 
plastic and sticky; few thin patchy clay 
films on peds; noncaleareous; neutral; 
clear smooth boundary. 

B2t—10 to 24 inches; pale brown (10YR 6/3) 
heavy clay loam, dark brown (10YR 
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4/3) moist; moderate medium and coarse 
prismatic structure parting to moderate 
medium subangular blocky; very hard, 
firm, very sticky and very plastic; thin 
nearly continuous clay films on peds; 
noncalcareous; mildly alkaline; clear 
smooth boundary. 

B3ca—24 to 29 inches; pale brown (10YR 6/3) 
clay loam, brown (10YR 5/3) moist; 
weak medium subangular blocky struc- 
ture; very hard, firm, very plastic; few 
thin patchy films. on ped faces; visible 
calcium carbonate occurring as small 
nodules; caleareous; moderately alka- 
line; gradual smooth boundary. 

Clea—29 to 47 inches; light yellowish brown 
(1OYR 6/4) clay loam, dark yellowish 
brown (10YR 4/4) moist; massive; very 
hard, firm, sticky and plastic; visible 
calcium carbonate occurring as nodules, 
thin seams, and streaks; calcareous; 
moderately alkaline; gradual smooth 
boundary. 

C2ca—47 to 60 inches; light yellowish brown 
(2.5Y 6/3) clay loam, light olive brown 
(2.5Y 5/3) moist; massive; very hard, 
firm, sticky and plastic; some visible 
ealcium carbonate but less than in the 
Clea horizon; calcareous; moderately 
alkaline. 

The A horizon is light clay loam or clay loam 10 to 
12 inches thick in cultivated areas. The combined thick- 
ness of the A and B horizons ranges from 16 to 40 
inches. The B2t horizon is heavy clay loam or light 
clay. Depth to calcareous material ranges from 10 to 


30 inches. Sand and gravel are below a depth of 40 
inches in some profiles. Some profiles have substrata 
with a redder hue. 

73—Nunn clay loam, 0 to 1 percent slopes. This 
level soil is on high terraces and fans. This soil has a 
profile similar to the one described as representative of 
the series, but the combined thickness of the surface 
layer and subsoil is about 35 inches. 

Included with this soil in mapping are small areas 
of soils that are more sloping. Also included are a few 
small areas of Satanta, Fort Collins, and Ulm soils and 
a few small areas of soils that have a surface layer and 
subsoil of silty clay loam. 

Runoff is slow, and the hazard of erosion is slight. 

If irrigated, this soil is suited to corn, sugar beets, 
beans, barley, wheat, and alfalfa. Under dryland 
management it is suited to wheat or barley. It is also 
suited to pasture and native grasses. Capability units 
IIs-1, irrigated, and IIIc—1, dryland; Clayey Foothill 
range site; windbreak suitability group 1. 

74—Nunn clay loam, 1 to 3 percent slopes. This 
nearly level soil is on high terraces and fans. This soil 
has the profile described as representative of the 
series. 

Included with this soil in mapping are a few small 
areas of soils that are more sloping or less sloping and 
a few small areas of soils that have a surface layer and 
subsoil of silty clay loam. Also included are small areas 
of Satanta, Fort Collins, and Ulm soils. 

Runoff is slow to medium, the hazard of wind erosion 
is slight, and the hazard of water erosion is moderate. 

If irrigated, this soil is suited to corn, sugar beets, 
beans, barley, alfalfa, and wheat. Under dryland 
management it is suited to wheat and barley. It is also 
well suited to pasture or native grasses (fig. 10). 


Figure 10.—Alfalfa bales on Nunn clay loam, 1 to 3 percent slopes. 
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Capability units IIle-1, irrigated, and IIIe—6, dryland; 
Clayey Foothill range site; windbreak suitability group 
1 


75—Nunn clay loam, 3 to 5 percent slopes. This 
gently sloping soil is on high terraces and fans. This 
soil has a profile similar to the one described as rep- 
resentative of the series, but the combined thickness 
of the surface layer and subsoil is about 24 inches. 

Included with this soil in mapping are small areas 
of soils that are more sloping or less sloping and a few 
small areas of soils that have a surface layer of light 
clay. Also included are a few small areas of Satanta 
and Ulm soils. 

Runoff is medium. The hazard of water erosion is 
moderate, and the hazard of wind erosion is slight. 

If irrigated, this soil is suited to barley, alfalfa, and 
wheat and, to a lesser extent, corn, sugar beets, and 
beans. Under dryland management it is suited to wheat 
or barley. It is also well suited to pasture and native 
grasses. Capability units I[Ie-2, irrigated, and I1e—7, 
dryland; Clayey Foothill range site; windbreak suit- 
ability group 1. 

76—Nunn clay loam, wet, 1 to 3 percent slopes. This 
nearly level, somewhat poorly drained soil is on low 
terraces and alluvial fans, commonly adjacent to 
drainageways. This soil has a profile similar to the one 
described as representative of the series, but a seasonal 
high water table is at a depth of 20 to 30 inches during 
part of the growing season. 

Included with this soil in mapping are a few small 
areas of soils that have a strongly alkaline surface 
layer and a few small areas of soils that are moderately 
well drained. Also included are a few areas of soils 
that have a surface layer of loam or clay and a few 
areas of soils that are less sloping. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is suited to pasture and hay. If the water 
table is lowered by management practices, corn, sugar 
beets, wheat, and barley can be grown. Capability unit 
IIw-l, irrigated; Wet Meadow range site; windbreak 
suitability group 5. 


Otero Series 


The Otero series consists of deep, well drained soils 
that formed in alluvium and wind-deposited material. 
These soils are on alluvial fans and terraces. Elevation 
ranges from 4,800 to 5,600 feet. Slopes are 0 to 15 
percent. The native vegetation is mainly blue grama, 
needlegrass, bluestems, and some forbs and shrubs. 
Mean annual precipitation ranges from 13 to 15 inches, 
mean annual air temperature ranges from 48° to 50° 
He and the frost-free season ranges from 135 to 150 

ays. 

In a representative profile the surface layer is brown 
sandy loam about 4 inches thick. The underlying 
material is pale brown sandy loam about 13 inches 
thick over light brownish gray sandy loam. 

Permeability is rapid, and the available water ca- 
pacity is medium. Reaction is mildly alkaline above a 
depth of about 4 inches and moderately alkaline below 
that depth. 

These soils are used mainly for native grasses and 
for dryfarmed crops. A few areas are used for ir- 
rigated crops. 


Representative profile of Otero sandy loam in an 
area of Otero-Nelson sandy loams, 3 to 25 percent 
slopes, in native grass, about 300 feet south and 1,420 
feet west of the northeast corner of sec. 11, T. 10 N., 
R. 68 W.: 

A1l—0O to 4 inches; brown (10YR 5/3) sandy 
loam, dark brown (10YR 3/3) moist; 
weak very fine granular structure; soft, 
very friable; calcareous; mildly alka- 
line; clear smooth boundary. 

Clca—4 to 17 inches; pale brown (10YR 6/3) 
sandy loam, brown (10YR 5/3) moist; 
weak medium and coarse subangular 
blocky structure; hard, very friable; cal- 
careous; visible calcium carbonate as few 
soft spots; moderately alkaline; gradual 
smooth boundary. 

C2ca—17 to 60 inches; light brownish gray 
(10YR 6/2) sandy loam, dark grayish 
brown (10YR4/2) moist; massive; hard, 
very friable; calcareous; visible calcium 
carbonate as few soft spots; moderately 
alkaline. 

The A horizon is sandy loam or fine sandy loam 8 to 
12 inches thick in cultivated areas. The C horizon is 
sandy loam or fine sandy loam. The soil is generally 
calcareous throughout, but the surface layer is leached 
in places. Distribution of lime in the profile is erratic. 
Soft sandstone is at a depth of 40 to 60 inches in some 
profiles. 

77—Otero sandy loam, 0 to 3 percent slopes. This 
nearly level soil is on uplands and fans. This soil has a 
profile similar to the one described as representative of 
the series, but the surface layer is about 10 to 12 
inches thick. 

Included with this soil in mapping are some small 
areas of soils that have a surface layer of loam or fine 
sandy loam. Also included are some areas of soils that 
are redder and a few small areas of Ascalon, Nelson, 
and Kim soils. 

Runoff is slow. The hazard of water erosion is slight, 
and the hazard of wind erosion is moderate. 

If irrigated, this soil is suited to corn, barley, sugar 
beets, wheat, and beans. Under dryland management 
it is suited to pasture and native grasses and, to a 
lesser extent, wheat and barley. Capability units 
IIle-5, irrigated, and IVe-—5, dryland; Sandy Plains 
range site; windbreak suitability group 2. 

78—Olero sandy loam, 3 to 5 percent slopes, This 
gently sloping soil is on uplands and fans. This soil 
has a profile similar to the one described as representa- 
tive of the series, but the surface layer is about 8 
inches thick. 

Included with this soil in mapping are a few small 
areas of soils that are more sloping or less sloping. 
Also included are some small areas of soils in which 
sandstone is at a depth of 40 to 60 inches and a few 
small areas of Ascalon, Nelson, and Kim soils. 

Runoff is medium, and the hazard of erosion is 
moderate. 

If irrigated, this soil is suited to barley, wheat, 
alfalfa, and pasture and, to a lesser extent, corn and 
beans. Under dryland management it is well suited to 
pasture and native grasses. Capability units ]IIe—4, 
irrigated, and Vle-2, dryland; Sandy Plains range 
site; windbreak suitability group 2. 
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79—Otero sandy loam, 5 to 9 percent slopes. This 
strongly sloping soil is on uplands and fans. 

Included with this soil in mapping are smal] areas 
of soils that are more sloping or less sloping. Also 
included are a few small areas of Nelson, Kim, and 
Tassel soils. 

Runoff is rapid, and the hazard of erosion is severe. 

If irrigated, this soil is well suited to pasture and, 
to a lesser extent, wheat, barley, or alfalfa. Under 
dryland management it is suited to pasture or native 
grasses. Capability units IVe-2, irrigated, and Vle—2, 
dryland; Sandy Plains range site; windbreak suit- 
ability group 2. 

80—Otero-Nelson sandy loam, 3 to 25 percent 
slopes. This complex consists of gently sloping to mod- 
erately steep soils on uplands. It is about 50 percent 
Otero sandy loam and 35 percent Nelson sandy loam. 
Otero sandy loam is less sloping at the top and near 
the base of the slope, and Nelson sandy loam is steeper. 
The Otero soil has the profile described as representa- 
tive of the Otero series. The Nelson soil has a profile 
similar to the one described as representative of the 
Nelson series, but the surface layer is sandy loam. 

Included with these soils in mapping are about 15 
percent areas of Tassel soils and Rock outcrop. 

Runoff is medium to rapid, and the hazard of erosion 
is severe. 

These soils are suited to pasture or native grasses. 
Capability unit VIe—-2, dryland; Sandy Plains range 
site; windbreak suitability group 3. 


Paoli Series 


The Paoli series consists of deep, well drained soils 
that formed in alluvium. These soils are on terraces 
and bottom lands. Elevation ranges from 4,800 to 
5,600 feet. Slopes are 0 to 1 percent. The native 
vegetation is blue grama, bluestems, needlegrass, and 
some forbs and shrubs. Mean annual precipitation 
ranges from 13 to 15 inches, mean annual air tempera- 
ture ranges from 48° to 50° F, and the frost-free 
season ranges from 135 to 150 days. 

In a representative profile the surface layer is dark 
grayish brown fine sandy loam about 42 inches thick. 
The underlying material is brown fine sandy loam. 

Permeability is moderately rapid, and the available 
water capacity is high. Reaction is mildly alkaline 
above a depth of 22 inches and moderately alkaline 
below that depth. 

These soils are used mainly for irrigated crops. Some 
areas are in native grass. 

Representative profile of Paoli fine sandy loam, 0 to 
1 percent slopes, in native grass, about 2,000 feet south 
and 100 feet east of the northeast corner of sec. 24, T. 
5.N., R. 69 W.: 

A11—0 to 8 inches; dark grayish brown (10YR 
4/2) fine sandy loam, very dark gray 
(10YR 3/1) moist; weak fine granular 
and weak medium subangular blocky 
structure; soft, very friable, nonsticky 
and nonplastic; caleareous; mildly alka- 
line; clear smooth boundary. 

A12—8 to 30 inches; dark grayish brown (10YR 
4/2) fine sandy loam, very dark grayish 
brown (10YR 3/2) moist; weak medium 


subangular blocky structure; soft, very 
friable, nonsticky and nonplastic; cal- 
ecareous; mildly alkaline; clear smooth 
boundary. 
A13—30 to 42 inches; dark grayish brown (10YR 
4/2) fine sandy loam, very dark gray- 
ish brown (10YR 3/2) moist; mas- 
sive; soft, very friable, nonsticky and 
nonplastic; calcareous; few streaks of 
visible secondary calcium carbonate and 
few calcium sulfate seams; moderately 
alkaline; clear smooth boundary. 
to 60 inches; brown (10YR 5/3) fine 
sandy loam, dark brown (10YR 4/3) 
moist; massive; soft, very friable, non- 
sticky and nonplastic; calcareous; vis- 
ible secondary calcium carbonate as 
seams and streaks; moderately alkaline. 

The A horizon is sandy loam or fine sandy loam, but 
it is loam in some places. The C horizon is sandy loam 
to heavy loamy sand. Thickness of the mollic epipedon 
ranges from 20 to 50 inches. Reaction ranges from 
neutral to moderately alkaline. 

81—Paoli fine sandy loam, 0 to I percent slopes. 
This level soil is on low terraces. 

Included with this soil in mapping are a few small 
areas of soils that are more sloping. Also included are 
a few small areas of Caruso and Table Mountain soils 
and some gravel spots. 

Runoff is slow. The hazard of water erosion is slight, 
and the hazard of wind erosion is moderate. This soil 
is flooded in places, especially near stream channels. 

If irrigated, this soil is suited to corn, sugar beets, 
beans, barley, alfalfa, and wheat. Under dryland 
management it is suited to wheat and barley. It is also 
well suited to pasture and native grasses. Capability 
units IIs—2, irrigated, and IIIe-8, dryland; Overflow 
range site; windbreak suitability group 2. 


Cca—42 


Pendergrass Series 


The Pendergrass series consists of shallow, well 
drained to somewhat excessively drained soils that 
formed in material weathered from reddish brown 
sandstone. These soils are on uplands and are under- 
lain by hard sandstone at a depth of 10 to 20 inches. 
Elevation ranges from 7,800 to 8,800 feet. Slopes are 
5 to 25 percent. The native vegetation is mainly wheat- 
grasses, junegrass, sage, and mountainmahogany. 
Mean annual precipitation ranges from 12 to 15 inches, 
mean annual air temperature ranges from 42° to 45° 
F, and the frost-free season ranges from 60 to 85 days. 

In a representative profile the surface layer is 
reddish brown fine sandy loam about 5 inches thick. 
The underlying material is reddish brown channery 
fine sandy loam about 10 inches thick. Below this is 
hard sandstone. 

Permeability is rapid, and the available water ca- 
pacity is low. Reaction is neutral. 

These soils are used mainly for native grasses. 

Representative profile of Pendergrass fine sandy 
loam in an area of Pendergrass-Rock outcrop complex, 
15 to 25 percent slopes, in native grass, 1,000 feet west 
of the northwest corner of sec. 27, T. 12 N., R. 75 W.: 

A1l—0 to 5 inches; reddish brown (2.5YR 4/4) 
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fine sandy loam, dark reddish brown 
(2.5YR 3/4) moist; weak fine granular 
structure; soft, very friable; 10 percent 
sandstone fragments; calcareous; neu- 
tral; clear smooth boundary. 

C1—5 to 9 inches; reddish brown (2.5YR 5/4) 
channery fine sandy loam, reddish 
brown (2.5YR 4/4) moist; weak fine 
granular and weak medium subangular 
blocky structure; slightly hard, very fri- 
able; 30 percent sandstone fragments; 
calcareous; neutral; gradual smooth 
boundary. 

C2—-9 to 15 inches; reddish brown (2.5YR 5/4) 
channery fine sandy loam, reddish brown 
(2.5YR 4/4) moist; massive; slightly 
hard, very friable; 50 percent sandstone 
fragments and flagstones; calcareous; 
neutral; clear smooth boundary. 

R—15 inches; sandstone. 

The A horizon is fine sandy loam or light loam 3 to 
6 inches thick. The C horizon is fine sandy loam, sandy 
loam, or light loam. Content of rock fragments, mostly 
channery or larger, averages 35 to 70 percent. Reaction 
ranges from neutral to moderately alkaline. 

82—Pendergrass-Rock outcrop complex, 15 to 25 
percent slopes. This complex consists of moderately 
steep soils on uplands. It is about 50 percent Pender- 
grass fine sandy loam and about 35 percent Rock out- 
crop. Pendergrass fine sandy loam is near the top of 
side slopes and the less sloping areas near the base of 
side slopes, and Rock outcrop is steeper. 

Included with this complex in mapping are about 15 
percent areas of Miracle and Clergern soils. Also in- 
cluded are some small areas of soils that are similar to 
the Pendergrass soil but in which bedrock is somewhat 
deeper and vegetation is mixed conifers. 

Runoff is rapid, and the hazard of erosion is severe. 

This complex is suited to native grasses. Capability 
unit VIIs—1, dryland; Pendergrass soil in Rocky Loam 
range site and Rock outcrop not assigned to a range 
site; not assigned to a windbreak suitability group. 


Pinata Series 


The Pinata series consists of deep, well drained 
soils that formed in material weathered from sandstone 
and shale. These soils are on mountainsides and ridges. 
Elevation ranges from 5,800 to 6,500 feet. Slopes are 
15 to 45 percent. The native vegetation is mainly 
ponderosa pine and some juniper and oak brush. Mean 
annual precipitation ranges from 15 to 18 inches, 
mean annual air temperature ranges from 46° to 48° 
vy and the frost-free season ranges from 120 to 135 

ays. 

In a representative profile a 1-inch-thick layer of 
organic material is on the surface. The surface layer 
is dark brown stony sandy loam about 2 inches thick. 
The subsurface layer is pinkish gray stony light sandy 
loam about 8 inches thick. The subsoil is reddish brown 
stony clay about 12 inches thick and yellowish red 
stony clay loam about 20 inches thick. Below this is 
hard sandstone. 

Permeability is slow, and the available water ca- 
pacity is medium, Reaction is neutral. 


These soils are used for recreation, building sites, 
quarry sites, and limited grazing. 

Representative profile of Pinata stony sandy loam 
in an area of Pinata-Rock outcrop complex, 15 to 45 
percent slopes, in forest, about 1,500 feet west of the 
center of sec. 34, T.5 N., R. 70 W.: 

O1—1 inch to 0; partly decayed pine needles and 
leaves. 

A1—0 to 2 inches; dark brown (7.5YR 4/2) 
stony sandy loam, very dark brown 
(7.5YR 2/2) moist; weak medium sub- 
angular blocky and weak fine granular 
structure; soft, very friable; about 35 
percent stones and gravel; neutral; clear 
smooth boundary. 

A2—2 to 10 inches; pinkish gray (7.5YR 6/2) 
stony light sandy loam, dark brown 
(7.5YR 4/2) moist; weak medium sub- 
angular blocky structure; soft, very fri- 
able; about 35 percent stones; neutral; 
clear smooth boundary. 

B2t—10 to 22 inches; reddish brown (5YR 5/4) 

stony clay, reddish brown (5YR 4/4) 

moist; moderate medium and coarse sub- 

angular blocky structure; very hard, 

very firm; thin nearly continuous clay 

films on peds; about 40 percent stones; 

neutral; clear wavy boundary. 

22 to 42 inches; yellowish red (5YR 5/6) 
stony clay loam, yellowish red (5YR 
4/6) moist; weak medium subangular 
blocky structure; very hard, firm; thin 
patchy clay films on peds; about 45 per- 
cent stones; neutral; gradual smooth 
boundary. 

R—42 to 60 inches; hard sandstone. 

The Al horizon is sandy loam or heavy loamy sand 
1 to 4 inches thick. The A2 horizon is light sandy loam 
or loamy sand 6 to 12 inches thick. The B2t horizon is 
heavy clay loam or clay. Depth to bedrock ranges from 
40 to 60 inches or more. Content of rock fragments, 
mainly flagstone, ranges from 35 to 80 percent. 

83—Pinata-Rock outcrop complex, 15 to 45 per- 
cent slopes. This complex consists of moderately steep 
to steep soils on mountainsides and ridges. It is about 

50 percent Pinata stony sandy loam and about 35 

percent Rock outcrop. Pinata stony sandy loam is 

smoother and less sloping, and Rock outcrop is com- 
monly steeper and on west-facing slopes but occurs 
throughout. 

Included with this complex in mapping are about 15 
percent areas of Purner soils and soils that are similar 
to the Pinata soil but in which bedrock is at a depth 
of less than 40 inches. 

Runoff is rapid, and the hazard of erosion is severe. 

This complex is used for forest and for limited graz- 
ing for cattle. Many areas are used as building sites 
and as sites for quarrying building stone. Capability 
unit VIIs-1, dryland; Pinata soil in woodland suit- 
ability group 6x1; not assigned to a range site or wind- 
break suitability group. 


B38 


Poudre Series 


The Poudre series consists of deep, somewhat poorly 
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drained or poorly drained soils that formed in alluvium. 
These soils are on terraces, flood plains, and drainage- 
ways. Elevation ranges from 4,800 to 5,600 feet. Slopes 
are 0 to 1 percent. The native vegetation is sedges, 
bluegrass, timothy, and other water-tolerant grasses 
and forbs. Mean annual precipitation ranges from 13 
to 15 inches, mean annual air temperature ranges from 
48° to 50° F, and the frost-free season ranges from 
135 to 150 days. 

In a representative profile the surface layer is gray 
and grayish brown fine sandy loam about 30 inches 
thick. The subsoil is light brownish gray fine sandy 
loam about 30 inches thick. 

Permeability is moderately rapid, and the available 
water capacity is high. Reaction is moderately alkaline. 

These soils are used mainly for hay and grazing. A 
few areas are used for irrigated crops and pasture. 

Representative profile of Poudre fine sandy loam, 0 
to 1 percent slopes, in native grass, about 100 feet east 
of the west quarter corner of sec. 34, T. 8 N., R. 69 W.: 

A11—0 to 10 inches; gray (10YR 5/1) fine sandy 
loam, very dark gray (10YR 3/1) moist; 
moderate medium granular structure; 
slightly hard, very friable; nonsticky and 
nonplastic; crushed soil surface feels 
slippery and soaplike; many medium and 
large mica flakes; calcareous ; moderately 
alkaline; clear wavy boundary. 

A1l2—10 to 30 inches; grayish brown (10YR 
5/2) fine sandy loam, very dark grayish 
brown (10YR 3/2) moist; common me- 
dium distinct dark yellowish brown 
(10YR 4/4 and 4/6) moist mottles; weak 
medium subangular blocky structure 
parting to coarse granular; crushed soil 
surface feels slippery and soaplike; many 
fine to large mica flakes; calcareous; 
moderately alkaline; gradual smooth 
boundary. 

B2g-——30 to 60 inches; light brownish gray (LOYR 
6/2) fine sandy loam, grayish brown 
(10YR 5/2) moist; many large promi- 
nent light yellowish brown (10YR 6/4) 
moist mottles; massive; slightly hard, 
friable; nonsticky and _nonplastic; 
crushed soil surface feels slippery and 
soaplike; many fine to large mica flakes; 
calcareous; moderately alkaline. 

The A horizon ranges from fine sandy loam to sandy 
loam 20 to 40 inches thick. Thickness of the mollic 
epipedon is 24 to 50 inches. Content of rock fragments 
ranges from 0 to 15 percent. Reaction ranges from 
mildly alkaline to moderately alkaline. Gravel is at a 
depth of 40 to 60 inches in some profiles. 

84—Poudre fine sandy loam, 0 to 1 percent slopes. 
This level soil is on low terraces and flood plains. 

Included with this soil in mapping are a few small 
areas of soils that are more sloping. Also included are a 
few areas of soils in which gravel is at a depth of less 
than 40 inches, a few gravel bars, and a few small 
areas of Loveland, Caruso, and Paoli soils. 

Runoff is slow, and the hazard of erosion is slight. 

If irrigated, this soil is suited to pasture and hay. 
Barley, alfalfa, corn, and sugar beets can be grown if 
the water table is lowered. The soil is also well suited 


to pasture and native grasses. Capability unit IVw-1, 
irrigated: Wet Meadow range site; windbreak suit- 
ability group 5. 


Purner Series 


The Purner series consists of shallow, well drained 
soils that formed in material weathered from reddish 
brown sandstone. These soils are on uplands and are 
underlain by sandstone at a depth of 10 to 20 inches. 
Elevation ranges from 5,800 to 6,400 feet. Slopes are 
1 to 30 percent. The native vegetation is mainly blue 
grama, wheatgrasses, mountainmahogany, and some 
other forbs and shrubs. Mean annual precipitation 
ranges from 13 to 15 inches, mean annual air tempera- 
ture ranges from 47° to 49° F, and the frost-free 
season ranges from 115 to 130 days. 

In a representative profile the surface layer is 
reddish brown fine sandy loam about 7 inches thick. 
The underlying material is light reddish brown fine 
sandy loam about 7 inches thick. Below this is hard 
reddish brown sandstone. 

Permeability is moderate, and the available water 
capacity is low. Reaction is mildly alkaline above a 
depth of about 7 inches and moderately alkaline below 
that depth. 

These soils are used mainly for native grasses. 

Representative profile of Purner fine sandy loam, 1 
to 9 percent slopes, in native grass, about 1,000 feet 
north and 650 feet west of the southwest corner of sec. 
22,T.10N., R. 70 W.: 

A1—0 to 7 inches; reddish brown (5YR 4/3) 
fine sandy loam, dark reddish brown 
(5YR 3/3) moist; weak medium sub- 
angular and weak to moderate medium 
granular structure; slightly hard, very 
friable; calcareous; mildly alkaline; clear 
smooth boundary. 

Cca—7 to 14 inches; light reddish brown (5YR 
6/3) fine sandy leam, reddish brown 
(5YR 5/3) moist; weak medium sub- 
angular blocky structure; slightly hard, 
very friable; calcareous; visible second- 
ary calcium carbonate as seams and 
streaks and finely divided forms; moder- 
ately alkaline; clear smooth boundary. 

R—14 to 60 inches; hard reddish brown sandstone. 

The A horizon is sandy loam or fine sandy loam 6 to 
12 inches thick. Content of rock fragments, mainly 
gravel-size sandstone, ranges from 0 to 15 percent. 
The A horizon is leached of lime for a few inches in 
places. The zone of lime accumulation is immediately 
above or in the upper part of the bedrock in places. 

85—Purner fine sandy loam, | to 9 percent slopes. 
This nearly level to strongly sloping soil is on uplands 
and ridges. This soil has the profile described as 
representative of the series. 

Included with this soil in mapping are some small 
areas of soils that have a surface layer of loam. Also 
included are small areas of soils that have more stones 
in the surface layer, small areas of Rock outcrop, and a 
few small areas of Kirtley soils. 

Runoff is rapid, and the hazard of erosion is severe. 

This soil is suited to pasture and native grasses. 
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Capability unit Vle-8, dryland; Shallow Foothill range 
site; not assigned to a windbreak suitability group. 

86—Purner-Rock outerop complex, 10 to 50 per- 
cent slopes. This complex consists of moderately steep 
or steep soils on uplands and ridges. It is about 55 
percent Purner fine sandy loam and about 30 percent 
Rock outerop. Purner fine sandy loam is smoother and 
less sloping, and Rock outcrop is steeper commonly on 
the western side of ridges. 

Included with this soil in mapping is about 15 per- 
cent areas of Kirtley soils. 

Runoff is rapid, and the hazard of erosion is severe. 

This soil is suited to native grasses. Capability unit 
Vile—1, dryland; Purner soil in Shallow Foothill range 
site and Rock outcrop not assigned to a range site; not 
assigned to a windbreak suitability group. 


Ratake Series 


The Ratake series consists of shallow, well drained 
or somewhat excessively drained soils that formed in 
material weathered from granite, schist, or phyllite. 
These soils are on upland ridges and mountainsides 
and are underlain by weathered phyllite, schist, or 
weathered granite at a depth of 10 to 20 inches. Eleva- 
tion ranges from 6,800 to 8,500 feet. Slopes are 1 to 
60 percent. The native vegetation is mainly blue grama, 
side-oats grama, slender wheatgrass, bluebunch wheat- 
grass, mountainmahogany, and sage. Mean annual 
precipitation ranges from 14 to 18 inches, mean annual 
air temperature ranges from 44° to 46° F, and the 
frost-free season ranges from 75 to 100 days. 

In a representative profile the surface layer is 
reddish gray channery loam about 10 inches thick. 
The subsoil is reddish brown very channery loam about 
5 inches thick. The underlying material is weathered 
phyllite or phyllite schist. 

Permeability is moderate, and the available water 
capacity is low. Reaction is neutral. 

These soils are mainly used for native grasses. 

Representative profile of Ratake channery loam in 
an area of Ratake-Rock outcrop complex, 25 to 55 per- 
cent slopes, in native grass, about 2,350 feet east of 
the southwest corner of sec. 5, T. 8 N., R. 70 W.: 

A1—0 to 10 inches; reddish gray (5YR 5/2) 

channery loam, dark reddish brown (5Y 
3/2) moist; strong fine granular and 
crumb structure; soft, very friable; 20 
percent soft phyllite channers; very high 
mica content; neutral; clear smooth 
boundary. 

B2—10 to 15 inches; reddish brown (5YR 5/3) 
very channery loam, reddish brown 
(5YR 4/3) moist; moderate fine sub- 
angular blocky structure parting to 
strong fine granular; soft, very friable; 
60 percent phyllite channers; very high 
mica content; neutral; diffuse boundary. 
to 25 inches; weathered phyllite or 
phyllitic schist; coarse fragments are 
weathered and can be crushed in the 
hand with some difficulty but without 
significant contributions to the fine parts 
of the soil on first and second breakages; 
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horizon can be penetrated with a spade 
with difficulty; very high mica content. 

The A horizon is loam or sandy loam 7 to 20 inches 
thick. The B2 horizon is absent in some profiles. Con- 
tent of rock fragments, mainly phyllite, schist, or 
granite 14, inch to 2 inches in size, ranges from 35 to 
80 percent. 

87—Ratake-Rock outcrop complex, 25 to 55 percent 
slopes. This complex consists of steep or very steep 
soils on mountainsides and ridges. It is about 60 per- 
cent Ratake channery loam and about 30 percent Rock 
outcrop. Ratake channery loam is less steep, and Rock 
outcrop is throughout the complex but commonly is 
near ridgetops and is steeper. 

Included with this soil in mapping is about 10 per- 
cent areas of Breece soils along drainageways. 

Runoff is rapid, and the hazard of water erosion is 
severe. 

This soil is suited to native grasses. Capability unit 
Vile-1, dryland; Rocky Loam range site; not assigned 
to a windbreak suitability group. 


Redfeather Series 


The Redfeather series consists of shallow, well 
drained soils that formed in material weathered from 
granite. These soils are on ridges and mountainsides 
and are underlain by granite bedrock at a depth of 10 
to 20 inches. Elevation ranges from 8,500 to 9,500 feet. 
Slopes are 5 to 50 percent. The native vegetation is 
mainly forest of lodgepole pine, spruce, and some aspen 
and a thin understory of grass. Mean annual precipita- 
tion ranges from 15 to 20 inches, mean annual air 
temperature ranges from 40° to 44° F, and the frost- 
free season ranges from 60 to 85 days. 

In a representative profile a 2-inch-thick layer cf 
organic material is on the surface. The surface layer 
is dark grayish brown and light brownish gray sandy 
loam about 8 inches thick. The subsoil is brown 
gravelly sandy loam about 4 inches thick and reddish 
brown gravelly sandy clay loam about 5 inches thick. 
Below this is hard granite bedrock. 

Permeability is moderately rapid, and the available 
water capacity is low. Reaction is medium acid above a 
depth of about 1 inch, strongly acid to a depth of 
about 12 inches, and medium acid below a depth of 12 
inches. 

These soils are used mainly for forest and recreation. 

Representative profile of Redfeather sandy loam, 5 
to 50 percent slopes, in forest, approximately 1,300 
feet south and 1,000 feet west of the northeast corner 
of sec. 21, T.11N., R. 74 W.: 

O1—2 inches to 1 inch; undecomposed organic 
material, mainly needles, bark, and twigs 
and remains of understory plants. 

O2—1 inch to 0; partly decomposed organic 
material like that in the O1 horizon. 

A1i—0 to 1 inch; dark grayish brown (10YR 4/2) 
sandy loam, very dark brown (10YR 
2/2) moist; weak fine granular struc- 
ture; soft, very friable; noncalcareous; 
more than 10 percent gravel and stones; 
medium acid; clear smooth boundary. 

A2—1 inch to 8 inches; light brownish gray 
(10YR 6/2) sandy loam, dark grayish 
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brown (10YR 4/2) moist; weak fine 
granular structure; soft, very friable; 
about 15 percent gravel and stones; 
strongly acid; abrupt smooth boundary. 

A&B—8 to 12 inches; brown (10YR 5/3) grav- 
elly sandy loam, dark brown (10YR 
4/3) moist; weak fine subangular blocky 
structure; soft, very friable; few patchy 
clay films on peds; about 30 percent 
gravel and stones; strongly acid; clear 
wavy boundary. 

B2t—12 to 17 inches; reddish brown (5YR 5/4) 
gravelly sandy clay loam, dark reddish 
brown (5YR 3/4) moist; moderate fine 
and medium subangular blocky struc- 
ture; slightly hard, firm; thin patchy 
clay films on peds; about 35 percent 
gravel and 10 percent cobbles; medium 
acid; gradual wavy boundary. 

R—17 to 24 inches; hard granite bedrock. 

The Al horizon is sandy loam or gravelly sandy 
loam 1 inch to 3 inches thick. The A2 horizon is sandy 
loam or gravelly sandy loam 5 to 10 inches thick. The 
B2t horizon is gravelly or very gravelly sandy clay 
loam, Content of rock fragments, mainly fine granitic 
gravel and cobbles, in the solum ranges from 35 to 80 
oor Reaction ranges from strongly acid to slightly 
acid. 

88—Redfeather sandy loam, 5 to 50 percent slopes. 
This strongly sloping to steep soil is on mountainsides 
and ridges. 

Included with this soil in mapping are some small 
areas of shallow soils that have a darker colored sur- 
face layer. Also included are a few small areas of 
Schofield and Naz soils and areas of Rock outcrop. 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to severe. 

This soil is suited to woodland and forestry purposes 
and to recreation. Some areas are used as sites for 
summer homes. Capability unit VIIs—1, dryland; wood- 
land suitability group 6d2; not assigned to a range site 
or windbreak suitability group. 


Renohill Series 


The Renochill series consists of moderately deep, well 
drained soils that formed in material weathered from 
sandstone and shale. These soils are on uplands and are 
underlain by soft shale at a depth of 20 to 40 inches. 
Elevation ranges from 4,800 to 5,600 feet. Slopes are 0 
to 15 percent. The native vegetation is mainly blue 
grama, buffalograss, western wheatgrass, and cactus. 
Mean annual precipitation ranges from 13 to 15 inches, 
mean annual air temperature ranges from 48° to 50° 
n and the frost-free season ranges from 135 to 150 

lays. 

In a representative profile the surface layer is pale 
brown clay loam about 3 inches thick. The subsoil is 
pale brown heavy clay loam about 4 inches thick and 
light yellowish brown clay about 12 inches thick. The 
underlying material is light yellowish brown clay loam 
about 10 inches thick. Below this is soft shale. 

Permeability is slow, and the available water ca- 
pacity is medium. Reaction is mildly alkaline above a 


oon of 12 inches and moderately alkaline below that 
epth. 

These soils are used mainly for irrigated and dry- 
farmed crops and for pasture and native grasses. 

Representative profile of Renohill clay loam, 3 to 9 
percent slopes, in grass, 200 feet north and 700 feet 
west of the southeast corner of sec. 12, T. 6 N., R. 69 
W.: 

A1—0 to 3 inches; pale brown (10YR 6/3) clay 
loam, dark brown (1OYR 4/3) moist; 
weak fine granular structure; soft, very 
friable; mildly alkaline; clear smooth 
boundary. 

B1—3 to 7 inches; pale brown (10YR 6/3) heavy 
clay loam, dark brown (10YR 4/3) 
moist; weak medium subangular blocky 
structure; very hard, friable; mildly 
alkaline; clear smooth boundary. 

B2t—7 to 12 inches; light yellowish brown (2.5Y 
6/3) clay, olive brown (2.5Y 4/3) moist; 
moderate medium prismatic structure 
parting to moderate medium subangular 
blocky; extremely hard, very firm; thin 
nearly continuous clay films on ped 
faces; mildly alkaline; clear smooth 
boundary. 

B3ca—12 to 19 inches; light yellowish brown 
(2.5Y 6/3) light clay, light olive brown 
(2.5Y 5/3) moist; weak medium angular 
and subangular blocky structure; ex- 
tremely hard, very firm; thin patchy clay 
films on ped faces; calcareous; visible 
secondary calcium carbonate as_ soft 
spots; moderately alkaline; gradual 
smooth boundary. 

Clca—19 to 29 inches; light yellowish brown 
(2.5Y 6/3) heavy clay loam, light olive 
brown (2.5Y 5/3) moist; weak medium 
subangular blocky structure; very hard, 
friable; calcareous; visible secondary cal- 
cium carbonate as soft spots; moderately 
alkaline; gradual smooth boundary. 

C2r—29 to 60 inches; calcareous clay shale. 

The A horizon is clay loam or silty clay loam 6 to 11 
inches thick in cultivated areas. A B1 horizon is present 
in some places. The B2t horizon is heavy clay loam, 
heavy silty clay loam, clay, or silty clay. The combined 
thickness of the A and B horizons ranges from 15 to 
380 inches. Depth to calcareous material generally 
ranges from 6 to 20 inches, but some pedons are weakly 
calcareous throughout. 

89—Renohill clay loam, 0 to 3 percent slopes. This 
nearly level soil is on uplands. This soil has a profile 
similar to the one described as representative of the 
series, but the combined thickness of the surface layer 
and subsoil is about 22 inches. 

Included with this soil in mapping are a few small 
areas of soils that are more sloping and a few small 
areas of soils that have gravel on the surface. Also 
included are a few small areas of Ulm, Heldt, and 
Midway soils. 

Runoff is medium, and the hazard of erosion is slight 
to moderate. 

If irrigated, this soil is well suited to pasture and, 
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to a lesser extent, wheat, barley, beans, and corn. Under 
dryland management it is suited to pasture and native 
grasses and, to a lesser extent, wheat and barley. 
Capability units IIIe—-1, irrigated, and IVe-3, dryland; 
Clayey Plains range site; windbreak suitability group 
3 


90—Renohill clay loam, 3 to 9 percent slopes. This 
gently sloping to strongly sloping soil is on uplands. 
This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are some small 
areas of soils that are more sloping or less sloping and 
some small areas of soils that have a gravelly surface 
layer. Also included are small areas of Ulm, Heldt, 
Midway, and Thedalund soils. 

Runoff is rapid, and the hazard of water erosion is 
severe. 

If irrigated, this soil is suited to pasture and, to a 
lesser extent, wheat, barley, and alfalfa. Under dry- 
land management it is suited to pasture and native 
grasses. Capability units 1Ve—1, irrigated, and VIe-1, 
dryland; Clayey Plains range site; windbreak suit- 
ability group 3. 

91—Renohill-Midway clay loams, 3 to 15 percent 
slopes. This complex consists of gently sloping to mod- 
erately steep soils on uplands and ridges. It is about 
55 percent Renohill clay loam and about 30 percent 
Midway clay loam. Renohill clay loam is smoother near 
the base of the slope, and Midway elay loam is steeper 
near ridgetops. 

Included with these soils in mapping are about 15 
percent areas of Ulm and Heldt soils, Shale outcrop, 
and gravel knobs. 

Runoff is rapid, and the hazard of water erosion is 
severe. 

These soils are suited to pasture or native grasses. 
Capability unit VIe-1, dryland; Renohill soil in Clayey 
Plains range site and Midway soil in Shaly Plains 
range site; both soils in windbreak suitability group 3. 


Riverwash 


92—Riverwash. This unit is highly variable, mixed, 
water-washed sand and gravel deposits, commonly next 
to stream channels. These areas are flooded each year, 
generally in spring or summer. In some places willow 
trees protect the soil against erosion along the stream- 
banks. Forage production is little and there is little 
value for grazing. These areas provide some shelter 
and habitat for wildlife. Capability unit VIIIw-1, dry- 
land; not assigned to a range site or windbreak suit- 
ability group. 


Rock Outcrop 


93—Rock outcrop. This mapping unit is bare or 
nearly bare rock. Included in mapping are areas of 
shallow and very shallow soils, mainly around the edges 
of the mapped areas. 

Runoff is rapid. The hazard of water erosion is 
severe on the included soils and in adjacent areas that 
receive runoff, 

This unit is used mainly for wildlife habitat and 
esthetic purposes. Capability unit VIIIs-1, dryland; 


not assigned to a range site or windbreak suitability 
group. 


Satanta Series 


The Satanta series consists of deep, well drained 
soils that formed in mixed alluvial and wind-deposited 
material. These soils are on uplands and high terraces. 
Elevation ranges from 4,800 to 5,600 feet. Slopes are 
0 to 9 percent. The native vegetation is mainly blue 
grama, buffalograss, western wheatgrass, and cactus. 
Mean annual precipitation ranges from 13 to 15 inches, 
mean annual air temperature ranges from 48° to 50° 
es and the frost-free season ranges from 135 to 150 

ays. 

In a representative profile the surface layer is dark 
grayish brown loam about 7 inches thick. The subsoil 
is brown clay loam and pale brown loam about 16 
inches thick. The underlying material is very pale 
brown loam about 21 inches thick over very pale brown 
fine sandy loam. 

Permeability is moderate, and the available water 
capacity is high. Reaction is mildly alkaline above a 
on of 18 inches and moderately alkaline below that 
depth. 

These soils are used mainly for irrigated and dry- 
farmed crops and for pasture. 

Representative profile of Satanta loam, 1 to 3 per- 
cent slopes, in cropland, about 50 feet west and 50 
fect nor of the southeast corner of sec. 4, T. 5 N., R. 
6 e 

Ap—0 to 7 inches; dark grayish brown (10YR 

4/2) loam, very dark grayish brown 
(10YR 3/2) moist; weak fine granular 
structure; soft, very friable; mildly al- 
kaline; clear smooth boundary. 

B1—7 to 12 inches; brown (10YR 5/3) heavy 
loam, dark brown (10YR 3/3) moist; 
weak medium prismatic structure part- 
ing to moderate medium subangular 
blocky; slightly hard, friable; mildly al- 
kaline; clear smooth boundary. 
to 18 inches; brown (10YR 5/8) clay 
loam, brown (10YR 4/3) moist; moder- 
ate medium prismatic structure parting 
to moderate medium subangular blocky; 
slightly hard, firm; thin patchy clay films 
on peds; mildly alkaline; clear smooth 
boundary. 

B38ca—18 to 23 inches; pale brown (10YR 6/3) 
loam, brown (10YR 5/3) moist; weak 
medium prismatic structure parting to 
weak medium subangular blocky; soft, 
friable; fine thin patchy clay films; effer- 
vescent; visible secondary calcium 
carbonate as soft masses and spots; mod- 
erately alkaline; clear smooth boundary. 

Clca—23 to 44 inches; very pale brown (10YR 
7/3) loam, brown (10YR 5/3) moist; 
weak medium subangular blocky struc- 
ture; soft, very friable; violently effer- 
vescent; visible secondary calcium 
carbonate as spots and seams; moder- 
ately alkaline; gradual smooth boundary. 


B2t—12 
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C2ca—44 to 60 inches; very pale brown (10YR 
7/3) fine sandy loam, brown (10YR 5/3) 
moist; massive; soft, very friable; vio- 
lently effervescent; visible secondary 
calcium carbonate as seams and streaks; 
moderately alkaline. 

The A horizon is loam or light clay loam 4 to 11 
inches thick. The B horizon is loam or light clay loam. 
Thickness of the mollic epipedon ranges from 7 to 18 
inches. Reaction ranges from neutral to moderately 
alkaline. Depth to calcareous material ranges from 15 
to 20 inches. 

94—-Satanta loam, 0 to 1 percent slopes. This level 
soil is on terraces and uplands. This soil has a profile 
similar to the one described as representative of the 
series, but the combined thickness of the surface layer 
and subsoil is about 24 inches. 

Included with this soil in mapping are a few areas 
of soils that are more sloping. Also included are small 
areas of Fort Collins and Nunn soils. 

Runoff is slow, and the hazard of erosion is slight. 

If irrigated, this soil is well suited to corn, sugar 
beets, beans, alfalfa, barley, and wheat. Under dryland 
management it is suited to wheat and barley. It is also 
well suited to pasture or native grasses. Capability 
units I, irrigated, and IIIc-1, dryland; Loamy Foothill 
range site; windbreak suitability group 1. 

95—Satanta loam, | to 3 percent slopes. This nearly 
level soil is on terraces and uplands. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are a few small 
areas of soils that are more sloping or less sloping. 
Also included are a few small areas of Fort Collins, 
Nunn, and Altvan soils. 

Runoff is slight, and the hazard of erosion is slight 
to moderate. 

If irrigated, this soil is suited to corn, sugar beets, 
beans, alfalfa, barley, and wheat. Under dryland 
management it is suited to wheat and barley. It is also 
well suited to pasture and native grasses. Capability 
units IJe-1, irrigated, and II]e—6, dryland; Loamy 
Foothill range site; windbreak suitability group 1. 

96—Satanta loam, 3 to 5 percent slopes. This gently 
sloping soil is on terraces and uplands. This soil has a 
profile similar to the one described as representative of 
the series, but the combined thickness of the surface 
layer and subsoil is about 18 inches. 

Included with this soil in mapping are some small 
areas of soils that are more sloping or less sloping. 
Also included are small areas of Fort Collins, Nunn, 
and Altvan soils. 

Runoff is medium, and the hazard of erosion is 
moderate. 

If irrigated, this soil is suited to barley, wheat, and 
alfalfa and, to a lesser extent, corn, sugar beets, and 
beans. Under dryland management it is suited to wheat 
and barley. It is also well suited to pasture and native 
grasses. Capability units I[le—2, irrigated, and IIIe—7, 
dryland; Loamy Foothill range site; windbreak suit- 
ability group 1. 

97—Satanta loam, gullied, 3 to 9 percent slopes. This 
gently sloping to strongly sloping soil is on uplands 
and side slopes. It receives runoff from adjacent, 
higher-lying, shallow soils. This soil has a profile 


similar to the one described as representative of the 
series, but the combined thickness of the surface layer 
and subsoil is about 15 inches. 

Included with this soil in mapping are a few areas of 
soils that have gravel on the surface. Also included are 
a few small areas of Carnero and Kim soils, many 
gullies as much as 15 feet wide and 10 to 12 feet deep, 
and many smaller gullies between. 

_ Runoff is medium to rapid, and the hazard of erosion 
Is severe, 

This soil is best suited to pasture and native grasses. 
If runoff from adjacent areas can be diverted, wheat 
and barley can be grown. Capability unit [Ve—4, dry- 
land; Loamy Foothill range site; not assigned to a 
windbreak suitability group. 


Satanta Variant 


This variant consists of deep, somewhat poorly 
drained soils that formed in alluvium, These soils are 
on terraces and are underlain by material high in con- 
tent of calcium sulfate at a depth of 20 to 40 inches. 
Elevation ranges from 4,800 to 5,600 feet. Slopes are 
0 to 8 percent. The native vegetation is saltgrass, blue- 
grass, sedges, and other water-tolerant grasses. Mean 
annua] precipitation ranges from 13 to 15 inches, mean 
annual air temperature ranges from 48° to 50° F, and 
the frost-free season ranges from 135 to 150 days. 

In a representative profile the surface layer is dark 
grayish brown clay loam about 9 inches thick. The 
subsoil is grayish brown, light brownish gray, and 
light gray clay loam about 17 inches thick. The under- 
lying material is white loam about 9 inches thick and 
light gray sandy loam about 25 inches thick. 

Permeability is moderate, and the available water 
capacity is high. Reaction is moderately alkaline. 

These soils are used for irrigated and dryfarmed 
erops and for pasture. 

Representative profile of Satanta Variant clay loam, 
0 to 3 percent slopes, in irrigated cropland, 1,000 feet 
east and 1,150 feet south of the northwest corner of 
sec. 1, T.6 N., R. 68 W.: 

Ap—0 to 9 inches; dark grayish brown (10YR 
4/2) clay loam, very dark grayish brown 
(10YR 38/2) moist; moderate fine gran- 
ular structure; slightly hard, friable; 
caleareous; moderately alkaline; clear 
smooth boundary. 

B1—9 to 14 inches; grayish brown (10YR 5/2) 
clay loam, dark grayish brown (10YR 
4/2) moist; moderate fine subangular 
blocky structure; hard, friable; thin 
patchy clay films on peds; calcareous; 
moderately alkaline; clear smooth bound- 
ary. 

B2t—14 to 22 inches; light brownish gray (10YR 
6/2) clay loam, dark grayish brown 
(10YR 4/2) moist; moderate medium 
prismatic structure parting to moderate 
fine and medium angular and subangular 
blocky; hard, friable; thin patchy clay 
films on peds; calcareous; moderately 
alkaline; clear smooth boundary. 

B3cs—22 to 26 inches; light gray (10YR 7/2) 
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clay loam, grayish brown (10YR 5/2) 
moist; weak medium platy and moderate 
fine subangular blocky structure; hard, 
friable; calcareous; moderately alkaline; 
calcium sulfate as many crystals and 
nodules; clear smooth boundary. 

Cicacs—26 to 35 inches; white (10YR 8/2) loam, 
light gray (10YR 7/2) moist; massive; 
slightly hard, friable; many calcium 
sulfate crystals and nodules; visible 
secondary calcium carbonate as spots and 
seams; calcareous; moderately alkaline; 
clear smooth boundary. 

C2cacs—35 to 60 inches; light gray (2.5Y 7/2) 
sandy loam, light yellowish brown (2.5Y 
6/4) moist; few faint light brownish red 
mottles ; massive; slightly hard, very fri- 
able; common calcium sulfate crystals 
and nodules; visible secondary calcium 
carbonate as spots and seams; calcare- 
ous; moderately alkaline. 

The A horizon is light clay loam 6 to 12 inches thick. 
The B2t horizon is light clay loam 6 to 15 inches thick. 
The lower part of the B horizon and the C horizon 
have accumulations of secondary sulfate. 

98—Satanta Variant clay loam, 0 to 3 percent slopes. 
This nearly level soil is on terraces. 

Included with this soil in mapping are a few small 
areas of soils that have a surface layer and subsurface 
layer of loam. Also included are a few small areas of 
Nunn clay loam, wet, and areas of Caruso and Love- 
land soils. 

Runoff is slow. The hazard of erosion is slight to 
moderate, except in areas near stream channels where 
eutting occurs. 

If irrigated, this soil is suited to corn, barley, alfalfa, 
wheat, and pasture. Under dryland management it is 
suited to pasture and native grasses and, to a lesser 
extent, wheat and barley. Capability units [le-1, ir- 
rigated, and IVe—-8, dryland; Overflow range site; 
windbreak suitability group 3. 


Schofield Series 


The Schofield series consists of moderately deep, 
well drained soils that formed in material weathered 
from granite, gneiss, and schist. These soils are on 
ridges and mountainsides and are underlain by bed- 
rock at a depth of 20 to 40 inches. Elevation ranges 
from 7,500 to 9,000 feet. Slopes are 5 to 25 percent. 
The native vegetation is mainly lodgepole pine, Engel- 
mann spruce, and Douglas fir and a few grasses and 
shrubs, Mean annual precipitation ranges from 15 to 
20 inches, mean annua] air temperature ranges from 
40° to 44° F, and the frost-free season ranges from 
60 to 85 days. 

In a representative profile a 114-inch-thick layer of 
organic material is on the surface. The surface layer is 
dark gray coarse sandy loam about 2 inches thick. The 
subsurface layer is light brownish gray coarse sandy 
loam about 10 inches thick. The subsoil is brown grav- 
elly sandy clay loam 8 inches thick. The underlying 
material is brown gravelly loamy sand about 7 inches 
thick. Below this is granite bedrock. 


Permeability is moderate, and the available water 
capacity is low. Reaction is medium acid above a depth 
of 12 inches and slightly acid below that depth. 

These soils are used mainly for forest and recreation. 

Representative profile of Schofield coarse sandy 
loam in an area of Schofield-Redfeather-Rock outcrop 
complex, 5 to 25 percent slopes, in forest, about 3,500 
feet north and 1,500 feet east of the southwest corner 
of sec. 20, T.9 N., R. 73 W.: 

O1—1!4 inches to 14 inch; undecomposed organic 
matter consisting of needles, twigs, and 
leaves. 

O02—'% inch to 0; partly decomposed organic 
material similar to that in the O1 hori- 


zon. 

A1—0 to 2 inches; dark gray (10YR 4/1) coarse 
sandy loam, black (10YR 2/1) moist; 
moderate medium and fine granular 
structure; slightly hard, very friable; 10 
percent gravel; medium acid; clear 
smooth boundary. 

A2—2 to 12 inches; light brownish gray (10YR 
6/2) coarse sandy loam, dark grayish 
brown (10YR 4/2) moist; weak medium 
subangular blocky structure; slightly 
hard, very friable; 10 percent gravel; 
medium acid; gradual smooth boundary. 

B2t—12 to 20 inches; brown (10YR 5/3) gravelly 
sandy clay loam, dark brown (10YR 
4/3) moist; moderate coarse subangular 
blocky structure; very hard, firm; thin 
patchy clay films on peds; 15 percent 
gravel; slightly acid; clear smooth bound- 


ary. 
C—20 to 27 inches; brown (10YR 5/3) gravelly 
loamy sand, dark brown (10YR 4/8) 
moist; massive; slightly hard, very fri- 
able; 25 percent gravel; slightly acid; 
clear smooth boundary. 
R—27 to 31 inches; granite bedrock. 

The Al horizon is sandy loam 0 to 8 inches thick. 
The A2 horizon is sandy loam or loamy sand 4 to 12 
inches thick. The B2t horizon is sandy clay loam 7 to 
15 inches thick. A C horizon is present in some places, 
and some profiles have mixed A and B horizons. Reac- 
tion ranges from medium acid to neutral. 

99—Schofield-Redfeather-Rock outcrop complex, 5 
to 25 percent slopes. This complex consists of strongly 
sloping to moderately steep soils on mountainsides and 
ridges. It is about 40 percent Schofield coarse sandy 
loam, about 30 percent Redfeather sandy loam, and 
about 20 percent Rock outcrop. Schofield coarse sandy 
loam is near the base of the slope. Redfeather sandy 
loam is on the upper parts of the slopes, and Rock 
outcrop occurs throughout but is commonly near ridge- 
tops and is steeper. 

Included with this complex in mapping are about 10 
percent areas of Naz soils. 

Runoff is medium to rapid, and the hazard of erosion 
is severe. 

These soils are used for woodland and recreation and 
for a limited amount of cattle grazing. Capability 
unit VJe-6, dryland; woodland suitability group 6x2; 
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not assigned to a range site or windbreak suitability 
group. 


Stoneham Series 


The Stoneham series consists of deep, well drained 
soils that formed in mixed alluvial and wind-deposited 
material. These soils are on uplands and old terraces. 
Elevation ranges from 4,800 to 5,600 feet. Slopes are 
0 to 9 percent. The native vegetation is mainly blue 
grama, western wheatgrass, green needlegrass, and 
some forbs and shrubs. Mean annual precipitation 
ranges from 13 to 15 inches, mean annual air tempera- 
ture ranges from 48° to 50° F, and the frost-free 
season ranges from 185 to 150 days. 

In a representative profile the surface layer is pale 
brown loam about 4 inches thick. The subsoil is brown 
clay loam about 6 inches thick and pale brown loam 
about 4 inches thick. The underlying material is very 
pale brown loam. 

Permeability is moderate, and the available water 
capacity is high. Reaction is neutral above a depth of 
aoe 10 inches and moderately alkaline below that 

lepth. 

These soils are used mainly for native grasses and 
for irrigated and dryfarmed crops. 

Representative profile of Stoneham loam, 1 to 3 per- 
cent slopes, in native grass, 400 feet west and 30 feet 
north of the south quarter-corner of sec. 36, T. 10 N., 
R. 69 W.: 

A1—0 to 4 inches; pale brown (10YR 6/3) loam, 
dark brown (10YR 4/3) moist; weak 
medium subangular blocky structure 
parting to moderate fine granular; 
slightly hard, very friable; about 5 per- 
cent fine gravel; neutral; clear smooth 
boundary. 

B2t—4 to 10 inches; brown (10YR 5/3) light 
clay loam, dark brown (10YR 4/3) 
moist; weak to moderate medium pris- 
matic structure parting to moderate 
medium subangular blocky; hard, fri- 
able; thin patchy clay films on ped faces; 
neutral; clear smooth boundary. 

B3ca—10 to 14 inches; pale brown (10YR 6/3) 

loam, brown (10YR 4/3) moist; weak 
medium prismatic structure parting to 
weak medium subangular blocky; very 
hard, friable; few patchy clay films on 
ped faces; calcareous; visible secondary 
calclum carbonate as seams, as streaks, 
and on undersides of gravel; 5 percent 
gravel; moderately alkaline; gradual 
smooth boundary. 

to 60 inches; very pale brown (10YR 
7/4) loam, yellowish brown (10YR 5/4) 
moist; massive; hard, friable; caleare- 
ous; visible secondary calcium carbonate 
as seams, as streaks, and on undersides 
of gravel; 5 percent gravel; moderately 
alkaline. 

The A horizon is loam 8 to 10 inches thick in cul- 
tivated areas. The B2t horizon is loam or light clay 
loam 3 to 7 inches thick. The combined thickness of 
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the A and B horizons is 10 to 15 inches. Reaction 
ranges from neutral to moderately alkaline, Depth to 
calcareous material ranges from 8 to 10 inches, but 
some profiles are slightly calcareous in the surface 
layer. Sand and gravel seams are below a depth of 40 
inches in some places. 

100—Stoneham loam, 0 to 1 percent slopes. This 
level soil is on uplands, high terraces, and benches. 
This soil has a profile similar to the one described as 
representative of the series, but the surface layer and 
the upper part of the subsoil have been mixed by plow- 
ing and the resulting surface layer is about 8 to 10 
inches thick. 

Included with this soil in mapping are small areas 
of Fort Collins and Kim soils. 

Runoff is slight, and the hazard of erosion is slight. 

If irrigated, this soil is suited to corn, sugar beets, 
beans, wheat, barley, and alfalfa. It is also well suited 
to pasture. Capability unit I, irrigated; Loamy Plains 
range site; windbreak suitability group 1. 

101—Stoneham loam, 1 to 3 percent slopes. This 
nearly level soil is on uplands, high terraces, and 
benches. This soil has the profile described as rep- 
resentative of the series. 

Included with this soil in mapping are small areas of 
soils that are more sloping or less sloping, Also included 
oe small areas of Fort Collins, Larimer, and Kim 
soils. 

Runoff is medium, and the hazards of wind and 
water erosion are moderate. 

If irrigated, this soil is suited to corn, sugar beets, 
beans, wheat, barley, and alfalfa. Under dryland 
management it is well suited to pasture or native 
grasses and, to a lesser extent, wheat and barley. 
Capability units IJe-1, irrigated, and IVe-3, dryland; 
Loamy Plains range site; windbreak suitability group 
1. 

102—Stoneham loam, 3 to 5 percent slopes. This 
gently sloping soil is on uplands and beneles. This 
soil has a profile similar to the one described as rep- 
resentative of the series, but the combined thickness 
of the surface layer and subsoil is about 12 inches. 

Included with this soil in mapping are a few small 
areas of soils that have a surface layer of sandy loam 
and some areas of soils in which shale or sandstone 
is at a depth of 40 to 60 inches. Also included are a few 
small areas of Fort Collins, Kim, and Larimer soils 
and some areas of soils that have a subsoil and under- 
lying material redder than typical of Stoneham soils. 

Runoff is medium, and the hazard of erosion is 
moderate. 

If irrigated, this soil is suited to barley, alfalfa, 
and wheat and, to a lesser extent, corn, sugar beets, 
and beans. Under dryland management it is suited to 
pasture or native grasses. Capability units IHIe—2, ir- 
rigated, and 1Ve-3, dryland; Loamy Plains range site; 
windbreak suitability group 1. 

103—Stoneham loam, 5 to 9 percent slopes. This 
strongly sloping soil is on uplands and high terraces 
and benches, mainly near the edge. This soil has a pro- 
file similar to the one described as representative of 
the series, but the combined surface layer and subsoil 
is about 10 to 12 inches thick. 

Included with this soil in mapping are small gravel 
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spots and small areas of soils that are redder and have 
a surface layer of sandy loam. Also included are small 
areas of Fort Collins, Kim, and Larimer soils. 

Runoff is rapid, and the hazard of erosion is severe. 

If irrigated, this soil is well suited to pasture and, 
to a lesser extent, wheat, barley, and alfalfa. Under 
dryland management it is suited to pasture or native 
grasses. Capability units IVe-1, irrigated, and Vle-1, 
dryland; Loamy Plains range site; windbreak suit- 
ability group 1. 


Sunshine Series 


The Sunshine series consists of moderately deep, 
well drained soils that formed in material weathered 
from sandstone. These soils are on mountainsides and 
ridges and are underlain by sandstone at a depth of 20 
to 40 inches. Elevation ranges from 8,500 to 9,500 feet. 
Slopes are 5 to 15 percent. The native vegetation is 
mainly Arizona fescue, bluebunch wheatgrass, moun- 
tain muhly, and big sage. Mean annual precipitation 
ranges from 15 to 17 inches, mean annual air tempera- 
ture ranges from 40° to 44° F, and the average frost- 
free season ranges from 60 to 85 days. 

In a representative profile the surface layer is gray- 
ish brown stony sandy loam about 10 inches thick. 
The subsurface layer is light gray stony sandy loam 
about 5 inches thick and brown very stony clay loam 
that is mixed with light gray fine sandy loam and is 
about 4 inches thick. The subsoil is brown very stony 
clay about 9 inches thick. The underlying material is 
weathered and fractured sandstone. 

Permeability is slow, and the available water ca- 
pacity is low. Reaction is neutral. 

These soils are used for native grasses. 

Representative profile of Sunshine stony sandy 
loam, 5 to 15 percent slopes, in native grass, about 30 
feet west of road and 0.2 mile north of fence in SEY, 
sec. 9, T. 11 N., R. 77 W.: 

Al—0 to 10 inches; grayish brown (10YR 5/2) 
stony sandy loam, very dark grayish 
brown (10YR 3/2) moist; weak fine sub- 
angular blocky and moderate fine gran- 
ular structure; soft, very friable; 10 
percent stones; neutral; clear smooth 
boundary. 

A2—10 to 15 inches; light gray (10YR 7/2) 
stony sandy loam, grayish brown (10YR 
5/2) moist; weak fine subangular struc- 
ture parting to weak fine granular; 
slightly hard, very friable; 30 percent 
stones; neutral; gradual wavy bound- 


ary. 

A&B—15 to 19 inches; brown (7.5YR 5/4) very 
stony clay loam, dark brown (7.5YR 
4/4) moist; moderate fine angular 
blocky structure; hard, friable; this ho- 
rizon consists of clayey material similar 
to that of the B2t horizon which is 
mixed with lighter colored fine sandy 
loam similar to the A2 horizon; thin 
patchy clay films on ped faces; 40 per- 
cent stones; neutral; diffuse wavy 
boundary. 


B2t—19 to 28 inches; brown (7.5YR 5/4) very 
stony clay, dark brown (7.5YR 4/4) 
moist; strong medium  subangular 
blocky structure; hard, firm; thin nearly 
continuous clay films on ped faces; 40 
percent stones; neutral. 

Cr—28 to 40 inches; fragmental sandstone. 

The A1 horizon is sandy loam to loam 6 to 12 inches 
thick. The A2 horizon is sandy loam to light loam 3 to 
6 inches thick. The B2t horizon is clay or heavy clay 
loam. Reaction ranges from slightly acid to neutral. 
Content of rock fragments, mainly flagstones and 
stones, ranges from 35 to 80 percent. 

104—Sunshine stony sandy loam, 5 to 15 percent 
slopes. This strongly sloping to moderately steep soil is 
on ridges and mountainsides. 

Included with this soil in mapping are a few small 
areas of soils that are more sloping or less sloping. 
Also included are a few small areas of Pendergrass 
and Naz soils. 

Runoff is medium, and the hazard of water erosion 
is severe, 

This soil is suited to pasture and native grasses. 
Capability unit VIe—6, dryland; Subalpine Loam range 
site; not assigned to a windbreak suitability group. 


Table Mountain Series 


The Table Mountain series consists of deep, well 
drained soils that formed in alluvium. These soils are 
on low terraces and flood plains. Elevation ranges from 
4,800 to 5,600 feet. Slopes are 0 to 1 percent. The 
native vegetation is mainly blue grama, bluegrass, 
bromegrass, and some forbs and shrubs. Mean annual 
precipitation ranges from 13 to 15 inches, mean annual 
air temperature ranges from 48° to 50° F, and the 
frost-free season ranges from 135 to 150 days. 

In a representative profile the surface layer is gray- 
ish brown loam about 36 inches thick. The underlying 
material is brown fine sandy loam about 10 inches 
thick and yellowish brown fine sandy loam about 5 
inches thick. Below this is sand and gravel. 

Permeability is moderate, and the available water 
capacity is high. Reaction is neutral above a depth of 
36 inches and moderately alkaline below that depth. 

These soils are used mainly for irrigated and dry- 
farmed crops. A few areas are in native grasses. 

Representative profile of Table Mountain loam, 0 to 
1 percent slopes, in a cultivated area, about 850 feet 
east of the west quarter-corner of sec. 20, T. 5 N., R. 
68 W.: 

Ap—0 to 4 inches: grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
3/2) moist; weak medium subangular 
blocky structure; slightly hard, friable; 
neutral; clear smooth boundary. 

Al—4 to 36 inches; grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 
3/2) moist; weak medium and coarse 
subangular blocky structure; hard, fri- 
able; neutral; clear smooth boundary. 

Clea—86 to 46 inches; brown (10YR 5/3) heavy 
fine sandy loam, dark brown (10YR 
4/3) moist; massive; slightly hard, very 
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friable; calcareous; few spots and seams 
of secondary calcium carbonate; moder- 
ately alkaline; gradual smooth bound- 


ary. 
C2ca—46 to 51 inches; yellowish brown (10YR 
5/4) fine sandy loam, dark yellowish 
brown (10YR 4/4) moist; very hard, 
friable; caleareous; few spots and seams 
of secondary calcium carbonate; few 
medium distinct mottles; moderately 
alkaline; gradual wavy boundary. 
IIC3—51 to 60 inches; sand, gravel, and cobbles. 

The A horizon is loam or light clay loam 20 to 40 
inches thick. The C horizon is fine sandy loam, loam, 
or light clay loam. Reaction ranges from neutral to 
moderately alkaline. Content of rock fragments, 
mainly gravel or cobbles, ranges from 0 to 15 percent. 

105—Table Mountain loam, 0 to 1] percent slopes. 
This level soil is on low terraces and bottom lands. 

Included with this soil in mapping are some small 
areas of soils that have a surface layer of sandy loam 
and some small areas of soils in which slopes are more 
than 1 percent. Also included‘are a few small areas of 
Caruso and Paoli soils and small areas of soils in which 
sand and gravel layers are at a depth of about 40 
inches. 

Runoff is slow, and the hazard of erosion is slight. 
This soil is flooded or receives overflow in places. 

If irrigated, this soil is well suited to corn, sugar 
beets, beans, alfalfa, wheat, and barley. It is also well 
suited to wheat or barley under dryland management. 
Capability units I, irrigated, and Ille-1, dryland; 
Overflow range site; windbreak suitability group 1. 


Tassel Series 


The Tassel series consists of shallow, well drained 
soils that formed in material weathered from sand- 
stone. These soils are on uplands and are underlain by 
soft sandstone at a depth of 10 to 20 inches. Elevation 
ranges from 4,800 to 5,800 feet. Slopes are 3 to 25 per- 
cent. The native vegetation is blue grama, little blue- 
stem, green needlegrass, and yucca. Mean annual 
precipitation ranges from 13 to 15 inches, mean an- 
nual air temperature ranges from 48° to 50° F, and 
the frost-free season ranges from 135 to 150 days. 

In a representative profile the surface layer is light 
brownish gray sandy loam about 3 inches thick. The 
underlying material is pale brown sandy loam about 
9 inches thick over soft sandstone. 

Permeability is moderately rapid, and the available 
water capacity is low. Reaction is moderately alkaline. 

These soils are used mainly for native grasses. 

Representative profile of Tassel sandy loam, 3 to 25 
percent slopes, in native grass, 1,000 feet south and 
2,160 feet west of the northeast corner of sec. 11, T. 
10 N., R. 68 W.: 

A1—0 to 3 inches; light brownish gray (10YR 
6/2) sandy loam, dark grayish brown 
(1OYR 4/2) moist; moderate very fine 
granular structure; soft, very friable; 
calcareous; moderately alkaline; clear 
smooth boundary. 

Ci—3 to 12 inches; pale brown (10YR 6/3) 
sandy loam, dark brown (10YR 4/3) 


moist; weak coarse subangular blocky 
structure; slightly hard, very friable; 
calcareous; moderately alkaline; grad- 
ual wavy boundary. 

C2r—12 to 60 inches; gray calcareous soft sand- 
stone. 

The Al horizon is sandy loam or fine sandy loam 2 
to 5 inches thick. The C horizon is sandy loam or fine 
sandy loam 8 to 14 inches thick. Depth to calcareous 
material ranges from 0 to 4 inches. Reaction ranges 
from mildly alkaline to moderately alkaline. 

106—Tassel sandy loam, 3 to 25 percent slopes. This 
gently sloping to moderately steep soil is on uplands 
(fig. 11). 

Included with this soil in mapping are some small 
areas of soils that have sandstone fragments on the 
surface and outcrops of sandstone. Also included are 
smal] areas of Nelson soils. 

Runoff is medium to rapid, and the hazard of erosion 
is severe. 

This soil is suited to pasture or native grasses. Ca- 
pability unit VIe-38, dryland; Sandstone Breaks range 
site; windbreak suitability group 3. 


Thedalund Series 


The Thedalund series consists of moderately deep, 
well drained soils that formed in material weathered 
from sandstone and shale. These soils are on uplands 
and are underlain by soft sandstone and shale at a 
depth of 20 to 40 inches. Elevation ranges from 4,800 
to 5,600 feet. Slopes are 0 to 9 percent. The native 
vegetation is blue grama, buffalograss, sage, and 
cactus. Mean annual precipitation ranges from 13 to 
15 inches, mean annual air temperature ranges from 
48° to 50° F, and the frost-free season ranges from 
185 to 150 days. 

In a representative profile the surface layer is gray- 
ish brown loam about 6 inches thick. The subsurface 
layer is light olive brown loam 8 inches thick. The 
underlying material is light yellowish brown loam 
about 23 inches thick over soft shale and sandstone. 

Permeability is moderate, and the available water 
capacity is medium. Reaction is neutral above a depth 
of about 6 inches, mildly alkaline between depths of 6 
and 14 inches, and moderately alkaline below a depth 
of 14 inches. 

These soils are used mainly for native grasses and 
dryfarmed crops. A few areas are used for irrigated 
crops. 

Representative profile of Thedalund loam, 3 to 9 
percent slopes, in native grass, 1,150 feet east and 
1,400 feet south of the northwest corner of sec. 33, T. 
11N., R. 68 W.: 

A1—0 to 6 inches; grayish brown (10YR 5/2) 
loam, dark brown (10YR 4/2) moist; 
weak medium and fine granular struc- 
ture; soft, friable; neutral; clear smooth 
boundary. 

AC—6 to 14 inches; light olive brown (2.5Y 5/4) 
loam, olive brown (2.5Y 4/4) moist; 
massive; slightly hard, friable; calcare- 
ous; mildly alkaline; clear smooth 
boundary. 

C1—14 to 87 inches; light yellowish brown (2.5Y 
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Figure 11.—Area of Tassel sandy loam, 3 to 25 percent slopes, in foreground; Cache La Poudre river valley in background. 


6/4) loam, light olive brown (2.5Y 5/4) 
moist; massive; hard, very friable; cal- 
careous; moderately alkaline; clear 
smooth boundary. 

C2r—87 to 60 inches; light gray (2.5Y 7/2) dry 
and moist interbedded shale and sand- 
stone. 

The Al horizon is loam or light clay loam 4 to 11 
inches thick, The C horizon is loam or light clay loam. 
Depth to caleareous material ranges from 0 to 6 inches. 
Reaction ranges from neutral to moderately alkaline. 
Content of rock fragments ranges from 0 to 15 percent 
throughout, but particularly in the surface layer. 

107—Thedalund loam, 0 to 3 percent slopes. This 
nearly level soil is on uplands. This soil has a profile 
similar to the one described as representative of the 
series, but the surface layer is about 8 inches thick. 

Included with this soil in mapping are some small 
areas of soils that are more sloping and a few small 
areas of Kim soils. 

Runoff is slight, and the hazard of erosion is slight 
to moderate. 

If irrigated, this soil is suited to barley, wheat, and 
corn and, to a lesser extent, alfalfa and sugar beets. 
Under dryland management it is suited to wheat and 
barley. It is also well suited to pasture and native 


grasses. Capability units IIIe-3, irrigated, and IVe—-3, 
dryland; Loamy Plains range site; windbreak suit- 
ability group 1. 

108—Thedalund loam, 3 to 9 percent slopes. This 
gently sloping to moderately sloping soil is on uplands. 
This soil has the profile described as representative of 
the series. 

Included with this soil in mapping are a few small 
areas of soils that are more sloping or less sloping. 
Also included are a few small areas of soils that have a 
surface layer of clay loam and small areas of Kim, 
Cushman, and Midway soils. 

Runoff is medium, and the hazard of erosion is mod- 
erate. 

If irrigated, this soil is suited to barley, wheat, 
alfalfa, and pasture. Under dryland management it is 
suited to pasture or native grasses. Capability units 
TVe-1, irrigated, and Vle-1, dryland; Loamy Plains 
range site; windbreak suitability group 1. 


Thiel Series 


The Thiel series consists of deep, well drained soils 
that formed in alluvium or glacial outwash. These soils 
are on terraces and high benches and are underlain by 
sand and gravel at a depth of 20 to 40 inches. Elevation 
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ranges from 7,500 to 8,500 feet. Slopes are 5 to 25 per- 
cent. The native vegetation is mainly Idaho fescue, 
needleandthread, and sage, Mean annual precipitation 
ranges from 15 to 18 inches, mean annual air tempera- 
ture ranges from 42° to 44° F, and the frost-free sea- 
son ranges from 60 to 85 days. 

In a representative profile the surface layer is brown 
gravelly sandy loam about 4 inches thick. The subsoil 
is brown very gravelly sandy loam about 8 inches 
thick and light yellowish brown very gravelly light 
sandy clay loam about 2 inches thick. The underlying 
material is very gravelly sandy loam about 16 inches 
thick over very pale brown extremely gravelly sand. 

Permeability is moderately rapid above a depth of 
about 30 inches and very rapid below that depth. The 
available water capacity is low to medium. Reaction 
is neutral above a depth of 8 inches, slightly acid be- 
tween depths of 8 and 12 inches, and moderately alka- 
line below a depth of 12 inches. 

These soils are used mainly for native grasses. 

Representative profile of Thiel gravelly sandy loam, 
5 to 25 percent slopes, in native grass, about 2,350 feet 
east and 100 feet north of the southwest corner of sec. 
4,T.12N.,R.77 W.: 

Al—O to 4 inches; brown (10YR 4/3) gravelly 
sandy loam, dark brown (10YR 3/3) 
moist; strong fine granular structure; 
soft, very friable; 40 percent fine and 
very fine angular granite gravel; neu- 
tral; clear smooth boundary. 
to 8 inches; brown (7.5YR 5/3) very 
gravelly sandy loam, dark brown 
(7.5YR 3/3) moist; moderate medium 
subangular blocky structure parting to 
strong medium granular; slightly hard, 
very friable; thin clay films on ped faces 
and on gravel fragments and as bridges 
between sand grains; 50 percent fine an- 
gular granite gravel; neutral; clear 
smooth boundary. 

B22t—8 to 12 inches; brown (7.5YR 5/4) very 
gravelly sandy loam, dark brown (7.5YR 
4/4) moist; moderate medium subangu- 
lar blocky structure parting to strong 
medium granular; extremely hard, very 
friable; common thin clay films on ped 
faces and on gravel fragments and as 
bridges between sand grains; 50 percent 
fine granite gravel; slightly acid; clear 
wavy boundary. 

B3ca—12 to 14 inches; light yellowish brown 
(10YR 6/4) very gravelly light sandy 
clay loam, dark yellowish brown (10YR 
4/4) moist; weak medium subangular 
blocky structure; extremely hard, very 
friable; few clay films on gravel frag- 
ments; few clay bridges between sand 
grains; 50 percent fine granite gravel: 
moderate continuous accumulation of 
secondary calcium carbonate as soft con- 
cretions; calcareous; moderately alka- 
line; diffuse wavy boundary. 

Ciea—14 to 380 inches; very pale brown (10YR 
8/3) very gravelly sandy loam, pale 
brown (10YR_ 6/3) moist; single 
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grained; extremely hard, very friable; 
60 percent fine and very fine granite 
gravel; strong continuous horizon of 
secondary carbonate accumulation and 
carbonate in finely divided marl-like 
forms; calcareous; moderately alkaline; 
diffuse wavy boundary. 

IIC2ca—30 to 60 inches; very pale brown (10YR 
7/3) extremely gravelly sand, brown 
(LOYR 5/3) moist; single grained; very 
hard, loose; 70 percent fine angular 
granite gravel; moderate continuous ho- 
rizon of secondary carbonate accumula- 
tion and calcium carbonate mostly in 
seams and streaks or as coatings on 
coarse fragments; content of carbonate 
decreases with depth; calcareous; mod- 
erately alkaline. 

The A horizon is sandy loam to very gravelly sandy 
loam 3 to 8 inches thick. The combined thickness of 
the A and B horizons ranges from 8 to 15 inches. The 
B horizon is very gravelly sandy loam or very gravelly 
sandy clay loam. Depth to calcareous material ranges 
from 6 to 15 inches. Content of rock fragments, mainly 
fine granitic gravel, ranges from 35 to 80 percent. 

109—Thiel gravelly sandy loam, 5 to 25 percent 
slopes. This strongly sloping or moderately steep soil is 
on high benches, terraces, and alluvial fans. 

Included with this soil in mapping are small areas of 
soils that lack lime accumulations and a few small 
areas of soils that are underlain by sand and gravel at 
a shallow depth. 

Runoff is medium to rapid, and the hazard of water 
erosion is moderate to severe. 

This soil is suited to pasture and native grasses. 
Capability unit Vle-7, dryland; Dry Mountain Loam 
range site; not assigned to a windbreak suitability 
group. 


Tine Series 


The Tine series consists of deep, well drained or 
somewhat excessively drained soils that formed in ma- 
terial weathered from alluvium or glacial outwash. 
These soils are on terraces and benches and are under- 
lain by sand and gravel at a depth of 10 to 20 inches. 
Elevation ranges from 7,500 to 9,000 feet. Slopes are 
0 to 40 percent. The native vegetation is mainly wheat- 
grass, junegrass, sedges, and sagebrush. Mean annual 
precipitation ranges from 13 to 17 inches, mean annual 
air temperature ranges from 42° to 44° F, and the 
frost-free season ranges from 60 to 85 days. 

In a representative profile the surface layer is brown 
gravelly sandy loam about 15 inches thick. The under- 
lying material is yellowish brown very gravelly loamy 
sand about 3 inches thick over sand, gravel, and cob- 
bles. 

Permeability is moderately rapid above a depth of 
about 15 inches and rapid below that depth. The avail- 
able water capacity is low. Reaction is slightly acid. 

These soils are used mainly for native grasses. 

Representative profile of Tine gravelly sandy loam, 
0 to 3 percent slopes, in native grass, about 2,000 feet 
south and 1,700 feet west of the northeast corner of 
sec, 35, T. 12 N., R. 77 W.: 
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A11—0 to 8 inches; brown (10YR 4/3) gravelly 
sandy loam, very dark grayish brown 
(10YR 8/2) moist; weak fine granular 
structure; soft, very friable; 25 percent 
gravel; slightly acid; clear smooth 
boundary. 

A12—8 to 15 inches; brown (10YR 4/3) gravelly 
sandy loam, very dark grayish brown 
(1OYR 3/2) moist; weak coarse suban- 
gular blocky and weak fine granular 
structure; slightly hard, very friable; 25 
percent gravel; slightly acid; clear 
smooth boundary. 

C1—15 to 18 inches; yellowish brown (10YR 5/4) 
very gravelly loamy sand, brown (10YR 
4/3) moist; massive; slightly hard, very 
friable; 40 percent gravel; slightly acid; 
gradual smooth boundary. 

IIC2—-18 to 60 inches; sand, gravel, and cobbles. 

The A horizon is sandy loam to very gravelly or 
cobbly sandy loam 6 to 15 inches thick. The A and C 
horizons range from slightly acid to mildly alkaline. 
Depth to uniformly calcareous material is more than 
40 inches, Inconsistent zones of calcareous material 
occur above a depth of 40 inches in places. Content of 
rock fragments in the IIC horizon is 35 to 80 percent. 

110—Tine gravelly sandy loam, 0 to 3 percent 
slopes. This nearly level soil is on terraces, benches, and 
outwash plains. This soil has the profile described as 
representative of the series. 

Included with this soil in mapping are a few small 
areas of soils that have more lime in the profile. Also 
included are small areas of Tine cobbly sandy loam and 
a few areas of soils that are more sloping. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is suited to pasture or native grasses. Ca- 
pability unit VIe-7, dryland; Dry Mountain Loam 
range site; not assigned to a windbreak suitability 
group. 

111—Tine cobbly sandy loam, 15 to 40 percent 
slopes. This moderately steep or steep soil is on the 
edges of terraces and benches. This soil has a profile 
similar to the one described as representative of the 
series, but the surface layer is about 6 to 8 inches thick 
and it contains more cobbles. 

Included with this soil in mapping are small areas 
of Tine gravelly sandy loam and some small areas of 
soils in which sandstone or shale is at a depth of 40 to 
60 inches, 

Runoff is medium to rapid, and the hazard of water 
erosion is moderate to severe. 

This soil is suited to pasture or native grasses. Ca- 
pability unit VIJe-1, dryland; Dry Mountain Loam 
range site; not assigned to a windbreak suitability 
group. 


Trag Series 


The Trag series consists of deep, well drained soils 
that formed in material weathered from granite and 
schist. These soils are on uplands and side slopes. Ele- 
vation ranges from 6,800 to 7,800 feet. Slopes are 5 to 
30 percent. The native vegetation is mainly blue 
grama, big and little bluestem, junegrass, and some 
forbs, shrubs, and scattered ponderosa pine. Mean an- 


nual precipitation ranges from 15 to 18 inches, mean 
annual air temperature ranges from 44° to 46° F, and 
the frost-free season ranges from 75 to 100 days. 

In a representative profile (fig. 12) the surface 
layer is dark grayish brown sandy loam about 9 inches 
thick. The subsoil is brown clay loam about 26 inches 
thick. The underlying material is brown sandy clay 
loam. 

Permeability is moderate, and the available water 
capacity is high. Reaction is slightly acid above a 
depth of about 9 inches and neutral below that depth. 

These soils are used mainly for native grasses and 
recreation. 

Representative profile of Trag sandy loam in an 
area of Trag-Moen complex, 5 to 30 percent slopes, in 
native grass, about 2,350 feet east and 600 feet south 
of the northwest corner of sec. 10, T. 7 N., R. 71 W.: 

A1l—0 to 9 inches, dark grayish brown (10YR 
4/2) sandy loam, very dark brown 
(10YR 2/2) moist; weak medium sub- 
angular blocky structure parting to mod- 
erate fine granular; soft, very friable; 
slightly acid; clear wavy boundary. 

Bi—9 to 16 inches; brown (10YR 5/3) light clay 
loam, dark brown (10YR 3/8) moist; 


Figure 12,—Profile of Trag sandy loam. 
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weak medium prismatic structure part- 
ing to moderate medium subangular 
blocky; hard, firm; thin patchy clay 
films; neutral; clear wavy boundary. 

B2t—16 to 35 inches; brown (7.5YR 5/4) clay 
loam, dark brown (7.5YR 4/4) moist; 
moderate medium prismatic structure 
parting to moderate medium subangular 
blocky; very hard, firm; thin nearly con- 
tinuous clay films; neutral; clear smooth 
boundary. 

C—35 to 60 inches; brown (7.5YR 5/4) sandy 
clay loam, dark brown (7.5YR 4/4) 
moist; weak medium subangular blocky 
structure; very hard, friable; neutral. 

The A horizon is loam or sandy loam 5 to 12 inches 
thick. The combined thickness of the A and B horizons 
ranges from 24 to 44 inches. The B horizon is light 
clay loam or heavy loam. Thickness of the mollic 
epipedon is 7 to 20 inches. Bedrock is at a depth of 50 
to 60 inches in some profiles. Coarse fragments, mainly 
cobbies and stones, make up 0 to 15 percent of the 
solum. 

112—Trag-Moen complex, 5 to 30 percent slopes. 
This complex consists of strongly sloping to steep soils 
on mountainsides and ridges, It is about 45 percent 
Trag sandy loam and about 40 percent Moen loam. 
Trag sandy loam is more nearly level and at the base 
of slopes, and Moen loam is on ridgetops and higher 
side slopes. 

Included with this soil in mapping are about 15 per- 
cent areas of Breece soils and Rock outcrop. 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to severe. 

These soils are suited to pasture and native grasses. 
Capability unit VIe—5, dryland; Loamy Park range 
site; not assigned to a windbreak suitability group. 


Ulm Series 


The Ulm series consists of deep, well drained soils 
that formed in mixed alluvium from shale. These soils 
are on fans and side slopes. Elevation ranges from 
4,800 to 5,600 feet. Slopes are 0 to 5 percent. The 
native vegetation is mainly blue grama, buffalograss, 
western wheatgrass, and cactus. Mean annual precip- 
itation ranges from 13 to 15 inches, mean annual air 
temperature ranges from 48° to 50° F, and the frost- 
free season ranges from 135 to 150 days. 

In a representative profile the surface layer is gray- 
ish brown clay loam about 4 inches thick. The subsoil 
is light brownish gray and light olive brown clay loam 
about 18 inches thick. The underlying material is light 
yellowish brown clay loam and silty clay loam. 

Permeability is moderately slow, and the available 
water capacity is high. Reaction is mildly alkaline 
above a depth of about 14 inches and moderately alka- 
line below that depth. 

These soils are used for irrigated and dryfarmed 
crops and for pasture and native grasses. 

Representative profile of Ulm clay loam, 0 to 3 per- 
cent slopes, in dryfarmed cropland, about 700 feet 
north and 100 feet east of the southwest corner of sec. 
33, T.6N., R. 68 W.: 

Ap—0 to 4 inches; grayish brown (2.5Y 5/2) 


clay loam, dark grayish brown (2.5Y 
4/2) moist; moderate fine subangular 
blocky structure parting to moderate 
fme granular; slightly hard, friable; 
mildly alkaline; clear smooth boundary. 
B2t—4 to 14 inches; light brownish gray (2.5Y 
6/2) heavy clay loam, grayish brown 
(2.5Y 5/2) moist; moderate medium 
prismatic structure parting to moderate 
medium subangular blocky; hard, firm; 
thin nearly continuous clay films; mildly 
alkaline; gradual smooth boundary. 
B3ca—14 to 22 inches; light olive brown (2.5Y 
5/4) clay loam, olive brown (2.5Y 4/4) 
moist; weak medium prismatic structure 
parting to moderate medium subangular 
blocky; hard, firm; thin patchy clay 
films; calcareous; secondary calcium 
carbonate as spots and seams; moder- 
ately alkaline; gradual smooth boundary. 
Clea—22 to 34 inches; light yellowish brown 
(2.5Y 6/4) clay loam, light olive brown 
(2.5Y 5/4) moist; massive; hard, firm; 
calcareous; visible secondary calcium 
carbonate as seams and spots; moder- 
ately alkaline; gradual smooth boundary. 
C2ca—34 to 60 inches; light yellowish brown 
(2.5Y 6/4) silty clay loam, light olive 
brown (2.5Y 5/4) moist; massive; hard, 
friable; calcareous; visible secondary 
calcium carbonate as seams and spots; 
moderately alkaline. 

The A horizon is clay loam or silty clay loam 4 to 12 
inches thick. The B2t horizon is heavy clay loam or 
light clay. The combined thickness of the A and B 
horizons ranges from 20 to 40 inches. Depth to cal- 
careous material typically is about 10 to 14 inches, but 
some profiles are slightly calcareous in the surface 
layer. Shale is at a depth of 40 to 60 inches in some 
profiles. Reaction ranges from neutral to moderately 
alkaline. 

113—Ulm clay loam, 0 to 3 percent slopes. This 
nearly level soil is on valleysides, fans, and uplands. 
This soil has the profile described as representative of 
the series. 

Included with this soil in mapping are a few small 
areas of soils that are more sloping. Also included are 
some small areas of Heldt and Renohill soils. 

Runoff is slow to medium, and the hazard of erosion 
is moderate. 

If irrigated, this soil is suited to corn, sugar beets, 
wheat, barley, beans, and alfalfa. Under dryland 
management it is suited to pasture and native grasses. 
Capability unit Ile-1, irrigated, and IVe-8, dryland; 
ek Plains range site; windbreak suitability group 


114—Ulm clay loam, 3 to 5 percent slopes. This 
gently sloping soil is on valleysides, fans, and uplands. 
This soil has a profile similar to the one described as 
representative of the series, but the combined thickness 
of the surface layer and subsoil is about 18 to 20 
inches. 

Included with this soil in mapping are a few small 
areas of soils that are more sloping or less sloping and 
a few areas of soils that have a surface layer of clay. 
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Also included are smal! areas of Heldt and Renohill 
soils. 

Runoff is medium, and the hazard of erosion is 
moderate. 

If irrigated, this soil is suited to wheat, barley, and 
alfalfa and, to a lesser extent, corn, sugar beets, and 
beans. Under dryland management it is suited to wheat 
and barley. It is also well suited to pasture and native 
grasses. Capability units IIle-1, irrigated, and [Ve-3, 
dryland; Clayey Plains range site; windbreak suit- 
ability group 1. 


Weld Series 


The Weld series consists of deep, well drained soils 
that formed in uniform textured, silty, wind-deposited 
material. These soils are on uplands. Elevation ranges 
from 4,800 to 5,600 feet. Slopes are 0 to 3 percent. 
The native vegetation is mainly blue grama, western 
wheatgrass, sage, and cactus. Mean annual precipita- 
tion ranges from 13 to 15 inches, mean annual air 
temperature ranges from 48° to 50° F, and the frost- 
free season ranges from 135 to 150 days. 

In a representative profile the surface layer is gray- 
ish brown silt loam about 7 inches thick. The upper 
part of the subsoil is dark brown light silty clay about 
8 inches thick, and the lower part is brown and pale 
brown silty clay loam about 15 inches thick. The under- 
lying material is pale brown silt loam. 

Permeability is moderate above a depth of about 7 
inches, moderately slow between depths of 7 and 20 
inches, and moderate below a depth of 20 inches. The 
available water capacity is high. Reaction is neutral 
above a depth of about 15 inches, mildly alkaline be- 
tween depths of 15 and 20 inches, and moderately 
alkaline below a depth of 20 inches. 

These soils are used mainly for irrigated and dry- 
farmed crops. 

Representative profile of Weld silt loam, 0 to 3 per- 
cent slopes, in a cultivated area, about 50 feet west of 
the east quarter corner of sec. 36, T. 6 N., R. 68 W.: 

Ap—0 to 7 inches; grayish brown (10YR 5/2) 
silt loam, very dark grayish brown 
(10YR 3/2) moist; weak medium sub- 
angular blocky and weak medium and 
fine granular structure; soft, very fri- 
able; neutral; clear smooth boundary. 
to 15 inches; dark brown (1OYR 4/3) 
light silty clay, dark brown (10YR 3/8) 
moist; moderate medium prismatic 
structure parting to moderate to strong 
medium and fine angular and_ sub- 
angular blocky; hard, very firm; thin 
nearly continuous clay films on peds; 
neutral; clear smooth boundary. 
B22tca—15 to 20 inches; brown (10YR 5/8) silty 

clay loam, dark brown (10YR 4/3) 
moist; moderate medium prismatic 
structure parting to moderate medium 
angular and subangular blocky; slightly 
hard, firm; thin nearly continuous clay 
films on peds; calcareous; visible second- 
ary calcium carbonate as streaks and 
seams; mildly alkaline; clear smooth 
boundary. 
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B3ca—-20 to 30 inches; pale brown (10YR 6/3) 
light silty clay loam, brown (10YR 5/3) 
moist; weak medium prismatic structure 
parting to moderate medium subangular 
blocky; slightly hard, friable; thin 
patchy clay films on peds; calcareous; 
visible secondary calcium carbonate as 
spots and finely divided forms; moder- 
ately alkaline; clear smooth boundary. 

30 to 60 inches; pale brown (10YR 6/3) 
silt loam, brown (10YR 5/3) moist; mas- 
sive; soft, very friable; calcareous; vis- 
ible secondary calcium carbonate as spots 
and finely divided forms; moderately 
alkaline. 

The A horizon is loam or silt loam 5 to 12 inches 
thick. The B2t horizon is heavy silty clay loam or 
silty clay. The combined thickness of the A and B 
horizons ranges from 15 to 35 inches. Reaction ranges 
from neutral to moderately alkaline. 

115—-Weld silt loam, 0 to 3 percent slopes. This 
nearly level soil is on uplands. 

Included with this soil in mapping are a few small 
areas of soils that are slightly more sloping and a few 
small areas of soils that have a surface layer of silty 
clay loam. Also included are small areas of Wiley soils. 

Runoff is slow. The hazard of erosion is slight, but 
erosion losses are high sometimes following heavy rain. 

If irrigated, this soil is well suited to corn, sugar 
beets, beans, wheat, barley, and alfalfa. Under dryland 
management it is suited to wheat and barley. It is also 
well suited to pasture and native grasses. Capability 
units IIe-1, irrigated, and IITe-6, dryland; Loamy 
Plains range site; windbreak suitability group 1. 


Cea. 


Wetmore Series 


The Wetmore series consists of shallow, well drained 
soils that formed in material weathered from granite. 
These soils are on mountainsides and ridges and are 
underlain by granite bedrock at a depth of less than 20 
inches. Elevation ranges from 6,500 to 8,000 feet. 
Slopes are 5 to 40 percent. The native vegetation is 
mainly ponderosa pine and Douglas fir and an under- 
story of grasses and shrubs. Mean annual precipitation 
ranges from 15 to 18 inches, mean annual air tempera- 
ture ranges from 42° to 46° F, and the frost-free 
season ranges from 75 to 100 days. 

In a representative profile a 2-inch-thick layer of 
organic material is on the surface. The surface layer is 
dark gray gravelly sandy loam about 2 inches thick. 
The subsurface layer is pinkish gray gravelly loamy 
sand about 3 inches thick. The subsoil is pinkish gray 
very gravelly loamy sand about 11 inches thick. Below 
this is granite bedrock. 

Permeability is rapid, and the available water ca- 
pacity is low. Reaction is slightly acid. 

These soils are used mainly for forest and recreation. 
Some areas are used for grazing. 

Representative profile of Wetmore gravelly sandy 
loam in an area of Wetmore-Boyle-Rock outcrop com- 
plex, 5 to 60 percent slopes, in forest, about 600 feet 
east of the southwest corner of sec. 18, T. 9 N., R. 73 
W.: 
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O1—2 inches to 0; partly decomposed needles, 
leaves, and twigs. 

A1—0 to 2 inches; dark gray (10YR 4/1) grav- 
elly sandy loam, black (10YR 2/1) 
moist; weak fine granular structure; soft, 
very friable; 15 percent fine granitic 
gravel; slightly acid; abrupt smooth 
boundary. 

A2—2 to 5 inches; pinkish gray (7.5YR 6/2) 
gravelly loamy sand, dark brown 
(7.5YR 4/2) moist; weak thin platy 
structure; soft, very friable; about 15 
percent fine granitic gravel; slightly 
acid; gradual wavy boundary. 

B2t—5 to 16 inches; pinkish gray (7.5YR 6/2) 
gravelly loamy sand, dark brown 
(7.5YR 4/2) moist; massive; slightly 
hard, very friable; seams and nodules of 
brown (7.5YR 4/8) light sandy clay 
loam embedded in material similar to 
that of the A2 horizon; some clay films 
bridging sand grains and on peds of 
sandy clay loam material; 40 percent 
gravel and stones; slightly acid; clear 
wavy boundary. 

R—16 inches; granite bedrock. 

The A horizon is sandy loam or loamy sand 0 to 3 
inches thick. The B2t horizon is heavy sandy loam or 
sandy clay loam. It consists of lamellae about 14 to 
34, inch thick imbedded in a matrix of loamy sand or 
light sandy loam. Content of rock fragments ranges 
from 35 to 60 percent in the B2t horizon. Depth to 
bedrock ranges from 8 to 20 inches. Reaction ranges 
from slightly acid to neutral. 

116—Wetmore-Boyle-Moen complex, 5 to 40 percent 
slopes. This complex consists of strongly sloping to 
steep soils on mountainsides and ridges. It is about 35 
percent Wetmore gravelly sandy loam, about 25 per- 
cent Boyle gravelly sandy loam, and about 25 percent 
Moen loam. The Wetmore soil is in forest. The Boyle 
soil is more sloping in grassed areas. The Moen soil is 
flatter in grassed areas. 

Included with these soils in mapping is about 15 
percent areas of Ratake and Trag soils and Rock out- 
crop. 

Runoff is rapid, and the hazard of erosion is severe. 

These soils are suited to native grasses and wood- 
land. They are also used for recreation. Capability 
unit VIIs—1, dryland; Wetmore soil not assigned to a 
range site, Boyle soil in Rocky Loam range site, and 
Moen soil in Loamy Park range site; woodland suit- 
ability group 6d1; not assigned to a windbreak suit- 
ability group. 

117—Wetmore-Boyle-Rock outcrop complex, 5 to 
60 percent slopes. This complex consists of strongly 
sloping to very steep soils on mountainsides and ridges 
(fig. 13). It is about 35 percent Wetmore gravelly 
sandy loam, about 30 percent Boyle gravelly sandy 
loam, and about 25 percent Rock outcrop. Wetmore 
gravelly sandy loam is in forest, Boyle gravelly sandy 
loam is in open grassed areas, and Rock outcrop occurs 
throughout but is commonly near ridgetops and is 
steeper. The Wetmore soil has the profile described as 
representative of the Wetmore series. The Boyle soil 


has a profile similar to the one described as representa- 
tive of the Boyle series. 

Included with these soils in mapping are minor areas 
of Redfeather and Schofield soils. 

Runoff is rapid, and the hazard of erosion is severe. 

These soils are suited to woodland or native grasses. 
They are also used for recreation, as sites for summer 
homes, and for wildlife habitat. Capability unit VIIs-1, 
dryland; Wetmore soil and Rock outcrop not assigned 
to a range site, and Boyle soil in Rocky Loam range 
site; woodland suitability group 6x1; not assigned to a 
windbreak suitability group. 


Wiley Series 


The Wiley series consists of deep, well drained soils 
that formed in uniform, silty, wind-deposited material. 
These soils are on uplands. Elevation ranges from 
4,800 to 5,600 feet. Slopes are 1 to 9 percent. The 
native vegetation is mainly blue grama, western wheat- 
grass, and cactus. Mean annual precipitation ranges 
from 13 to 15 inches, mean annual air temperature 
ranges from 48° to 50° F, and the frost-free season 
ranges from 135 to 150 days. 

In a representative profile the surface layer is brown 
silt loam about 6 inches thick. The upper part of the 
subsoil is brown and pale brown silty clay loam about 
9 inches thick, and the lower part is pale brown silt 
loam about 8 inches thick. The underlying material is 
pale brown silt loam. 

Permeability is moderate, and the available water 
capacity is high. Reaction is mildly alkaline above a 
depth of 10 inches and moderately alkaline below 
that depth. 

These soils are used for irrigated and dryfarmed 
crops and for pasture and native grasses. 

Representative profile of Wiley silt loam, 3 to 5 
percent slopes, in cropland, about 50 feet north and 
670 Bee east of the southwest corner of sec. 23, T. 6 N., 
R. 68 W.: 

Ap—0 to 6 inches; brown (10YR 5/3) silt loam, 
dark brown (10YR 4/3) moist; weak 
very fine granular structure; slightly 
hard, friable; calcareous; mildly alka- 
line; abrupt smooth boundary. 
to 10 inches; brown (10YR 5/3) silty 
clay loam, dark brown (10YR 4/3) 
moist; weak to moderate medium 
prismatic structure parting to moderate 
medium subangular blocky; very hard, 
friable; thin continuous clay films on soil 
aggregates; calcareous; mildly alkaline; 
clear smooth boundary. 

B22tca—10 to 15 inches; pale brown (10YR 6/3) 
silty clay loam, dark brown (10YR 4/3) 
moist; weak to moderate medium sub- 
angular blocky structure; hard, friable; 
very thin patchy clay films on vertical 
and horizontal faces of soil aggregates; 
visible secondary calcium carbonate as 
soft spots; calcareous; moderately alka- 
line; gradual smooth boundary. 

B38ca—15 to 23 inches; pale brown (10YR 6/3) 
heavy silt loam, brown (10YR 4/3) 
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Figure 13.—Area of Wetmore-Boyle-Rock outcrop complex, 5 to 60 percent slopes. 


moist: weak medium subangular blocky 
structure; hard, friable; visible calcium 
carbonate as soft spots; calcareous; mod- 
erately alkaline; gradual smooth bound- 


ary. 
Clca—23 to 82 inches; pale brown (10YR 6/3) 
heavy silt loam, brown (10YR 5/3) 
moist; very weak to weak medium sub- 
angular blocky structure; hard, very fri- 
able; visible calcium carbonate as small 
spots; calcareous; moderately alkaline; 
clear smooth boundary. 
C2—32 to 60 inches; pale brown (10YR 6/3) 
silt loam, yellowish brown (10YR 5/4) 
moist; massive; slightly hard, very fri- 
able; calcareous; moderately alkaline. 
The A horizon is loam, silt loam, or light silty clay 
loam 6 to 12 inches thick. The B horizon is silty clay 
loam or heavy silt loam, and visible accumulations of 
secondary calcium carbonate are in the lower part. 
The combined thickness of the A and B horizons ranges 
from 15 to 35 inches.-Depth to calcareous material 
ranges from 0 to 6 inches. Reaction ranges from mildly 
alkaline to strongly alkaline. 


118—Wiley silt loam, 1 to 3 percent slopes. This 
nearly level soil is on uplands. This soil has a profile 
similar to the one described as representative of the 
series, but the combined thickness of the surface layer 
and subsoil is about 28 inches. 

Included with this soil in mapping are a few small 
areas of soils that have a subsurface layer of silt loam. 
Also included are some small areas of soils that are 
more sloping or less sloping and some areas of soils 
that have a surface layer of silty clay loam. 

Runoff is slow to medium, and the hazard of erosion 
is moderate. 

If irrigated, this soil is suited to corn, sugar beets, 
beans, alfalfa, wheat, and barley. Under dryland 
management it is suited to wheat and barley. It is also 
well suited to pasture and native grasses. Capability 
units Ile-1, irrigated, and IVe-8, dryland; Loamy 
Plains range site; windbreak suitability group 1. 

119—Wiley silt loam, 3 to 5 percent slopes. This 
gently sloping soil is on uplands. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are a few small 
areas of soils that have a subsurface layer of silt loam 
or loam. Also included are a few small areas of soils 
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that are more sloping or less sloping and a few small 
oped of soils that have a surface layer of silty clay 
oam. 

Runoff is medium, and the hazard of erosion is 
moderate. 

_If irrigated, this soil is suited to barley, wheat, and 
alfalfa and, to a lesser extent, corn, sugar beets, and 
beans. Under dryland management it is suited to wheat 
and barley. It is also well suited to pasture and native 
grasses. Capability units IIIe—-2, irrigated, and IVe-3, 
dryland; Loamy Plains range site; windbreak suit- 
ability group 1. 


Use and Management of the Soils 


This section first discusses cropping system and gen- 
eral management suitable for use of irrigated and 
dryfarmed soils. It then describes the system of ca- 
pability classification used by the Soil Conservation 
Service and it discusses management of the soils by 
capability units. A table showing the estimated yields 
of the principal irrigated and dryfarmed crops grown 
in the survey area is also given. It also describes use 
and management of the soils for range, woodland, 
windbreaks, wildlife habitat, and recreation. Finally, 
this section discusses soil properties, soil and water 
features, and engineering uses of the soils. 


Management of Irrigated Soils” 


The main irrigated crops in Larimer County Area 
are corn, sugar beets, alfalfa, barley, dry beans, oats, 
and wheat. Generally, in most of the irrigated areas, 
the length of the growing season permits three cuttings 
of alfalfa and allows for maturation of selected 
varieties of corn. In the foothills the growing season 
is generally too short for maturing corn. Vegetables, 
such as sweet corn, tomatoes, pumpkins, cucumbers, 
cabbage, onions, peppers, peas, and red beets, are suited 
to much of the Area but are grown only on a limited 
acreage. Most of the barley grown is malting barley. 

In 1969 about 96,000 acres in the survey area was 
irrigated. The irrigated areas are mainly in the south- 
eastern part of the survey area, but areas of irrigated 
meadows are in the foothills and mountains, including 
those along the Laramie River in the northwestern part. 

Most of the water for irrigation and domestic uses 
is supplied by the river systems in the survey area. 
The main streams are the Cache La Poudre and Big 
Thompson Rivers and their tributaries. In addition, 
much of the Area is served by the Colorado Big 
Thompson Transmountain Diversion Project. This 
project supplies supplemental water, and in most years 
it insures a supply of late-season irrigation water. 

Most of the water from the river systems is stored 
in the many lakes and reservoirs during spring runoff 
and is released as needed. A few farms have irrigation 
wells that are used mainly for supplemental irrigation 
water. 

One or more methods of irrigation can be used on 
the soils of the survey area. Methods used are border 
irrigation, furrow irrigation, controlled flooding, sprin- 
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kler irrigation, and corrugation irrigation. The method 
ie be used must be designed to fit the soil and the 
slope. 

Border irrigation is used on nearly level fields that 
are planted with close-growing crops, such as alfalfa 
or small grain. In this method water flows down a 
narrow strip between ridges and soaks into the soil. 
Uniform grades are necessary to insure an even dis- 
tribution of water and to prevent ponding. 

Furrow irrigation is most commonly used on row 
crops, such as corn, beets, and beans. Water is taken 
from ditches by siphon tubes, gated pipe, or cuts in the 
ditchbank and is applied in the furrows between the 
rows of plants. On sloping soils contour furrows pro- 
vide more uniform irrigation and help to control 
erosion. 

Controlled flooding is used on close-growing crops. 
In this method water is flooded down the slope between 
closely spaced field ditches. 

Sprinkler irrigation is used where the slopes are 
uneven or steep and in most of the areas that have 
irrigation wells. An advantage of sprinklers is that 
less land leveling is required. Sprinklers are also ad- 
vantageous in years when preemergence irrigations 
are necessary. Evaporation losses are higher in places 
than with other forms of irrigation, and wind drift 
causes uneven application of water in places. 

Corrugation irrigation is used mainly on small grain 
crops and on fields that do not have uniform grades. 

The more efficiently water is applied, the smaller 
the amount of water that is needed. If irrigation runs 
are too long or the water is allowed to run for too long 
a time, water penetrates below the root zone and is lost. 
Water is also lost in runoff at the lower end of the 
field. If the runs are too long, the soils at the upper 
end of the field become wet below the root zone before 
the soils at the lower end have received enough water. 

The amount of moisture that can be retained by the 
soil depends largely on the texture and thickness of 
the soil. In general, loamy sands and fine sands hold 
about 0.05 to 0.08 inch of water per inch of soil depth; 
sandy loams, about 0.11 to 0.13 inch per inch; clay 
loams, about 0.19 to 0.21 inch per inch; and clays, 
about 0.14 to 0.7 inch per inch. 

Irrigating to obtain high production without waste 
of either soil or water requires the use of certain 
management practices. These practices can save water, 
control erosion, increase crop yields, and lower labor 
costs. In Larimer County Area the following practices 
are used. 

Land leveling.—Land with a uniform grade is neces- 
sary for the uniform application of irrigation water. 
The amount of leveling involved depends on the relief 
and the kinds of soil. Most land leveling in the past 
has been done in areas that are already nearly level. 
With large machinery more complex land leveling is 
possible. 

Drainage.—Since many areas have been irrigated 
for more than one hundred years, sometimes with 
inefficient methods, many soils have become seeped. 
Some soils are naturally wet. In order to grow crops 
on these soils, they must be drained. Tile drains and 
open drains are both used. Once drained many of the 
soils need to be leached of excess accumulations of 
salts. This can be done by applying additional amounts 
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of irrigation water. On some soils chemical amend- 
ments are helpful. Salt-tolerant crops, such as barley 
or sugar beets, can be grown until leaching is ac- 
complished. ° 

Erosion control—To help to control erosion, close- 
growing crops should be grown on steeper slopes. Ir- 
rigating on the contour, or across the slope, and 
careful application of irrigation water help to prevent 
excessive erosion. Installation of concrete lined ditches 
or pipelines helps to prevent erosion and also conserve 
water. 

Cropping systems.—Use of cropping systems that 
include crops grown in rotation helps to maintain soil 
tilth and fertility and aids in the control of insects, 
diseases, and weeds. The use of alfalfa or another soil 
building crop aids in maintaining soil tilth and good 
permeability. Applying fertilizer according to soil tests 
is necessary for continued high production. Applica- 
tions of barnyard manure are also helpful in main- 
taining organic-matter content and are particularly 
helpful in restoring tilth on land-leveling cut areas. 


Management of Dryfarmed Soils* 


About 35,000 acres in Larimer County Area is used 
for dryfarmed crops. Although there are dryfarmed 
areas scattered throughout the survey area, most of 
ue dryfarmed soils are along the edge of the foot- 

ills. 

The average annual precipitation of most of the dry- 
farmed areas ranges from 13 to 15 inches, but areas 
near or in the foothills receive as much as 17 inches 
per year. Most of this precipitation comes in spring 
and early in summer. 

Because annual rainfall is so low, the conservation 
of moisture is important. Summer fallow helps to store 
soil moisture in sufficient quantities for crop produc- 
tion. Soils generally are summer fallowed one year 
and planted the next year, 

As a result of summer fallowing, there is a hazard 
of wind and water erosion. Water erosion can be con- 
trolled to some degree by the use of terraces, either 
conventional channel types or flat channel terraces. 
These terrace systems, if supported by contour plant- 
ing, generally reduce water erosion to a tolerable level. 
Grassed waterways can be used to carry off excess 
water. 

Wind erosion is a hazard, particularly in winter and 
spring. Stubble mulch or crop residue on the soil sur- 
face helps to control wind and water erosion. It also 
aids moisture penetration and helps to maintain good 
tilth. Subsurface tillage with such implements as 
blades and sweeps helps to keep residue on the surface 
and controls weeds. Minimum tillage also helps to keep 
residue on the surface. 

Stripcropping to control wind erosion is common in 
the Area. Alternate strips of crops and fallow are 
farmed at right angles in the direction of the pre- 
vailing winds. Contour stripcropping helps to control 
water erosion and aids in the storage of moisture in 
winter. 

If there is not enough stubble to protect the soil 
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from blowing, emergency tillage is necessary at times. 
Implements are used that bring clods to the surface, 
which helps to reduce soil losses. 


Capability Grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most kinds of field crops, The 
soils are grouped according to their limitations when 
used for field crops, the risk of damage when they are 
used, and the way they respond to treatment (4). 
The grouping does not take into account major and 
generally expensive landforming that would change 
slope, depth, or other characteristics of the soils; does 
not take into consideration possible but unlikely major 
reclamation projects; and does not apply to rice, cran- 
berries, horticultural crops, or other crops requiring 
special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show suit- 
ability and limitations of groups of soils for range, 
forest trees, or engineering. 

In the capability system, the kinds of soil are grouped 
at three levels: the capability class, the subclass, and 
the unit. These are discussed in the following para- 
graphs. 

CAPABILITY CLASSES, the broadest groups, are des- 
ignated by Roman numerals I through VIII. The 
numerals indicate progressively greater limitations 
A narrower choices for practical use, defined as 

ollows: 


Class I soils have few limitations that restrict 
their use. 

Class II soils have moderate limitations that re- 
duce the choice of plants or that require moder- 
ate conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conserva- 
tion practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode, but have 
other limitations, impractical to remove, that 
limit their use largely to pasture, range, wood- 
land, or wildlife habitat. 

Class VI soils have severe limitations that make 
them generally unsuited to cultivation and limit 
their use largely to pasture, range, woodland, 
or wildlife habitat. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that 
restrict their use largely to pasture, range, 
woodland, or wildlife habitat. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial plants 
and restrict their use to recreation, wildlife 
habitat water supply, or esthetic purposes. 


CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, 
€, w, 8, or c, to the class numeral, for example, IIe. 
The letter e shows that the main limitation is risk of 
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erosion unless close-growing plant cover is maintained; 
w shows that water in or on the soil interferes with 
plant growth or cultivation (in some soils the wetness 
can be partly corrected by artificial drainage) ; s shows 
that the soil is limited mainly because it is shallow, 
droughty, or stony; and c, used in only some parts of 
the United States, shows that the chief limitation is 
climate that is too cold or too dry. 

In class I there are no subclasses, because the soils 
of this class have few limitations. Class V can contain, 
at the most, only the subclasses indicated by w, s, and 
c, because the soils in class V are subject to little or no 
erosion, although they have other limitations that 
restrict their use largely to pasture, range, woodland, 
wildlife habitat, or recreation. 

CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture plants, 
to require similar management, and to have similar 
productivity and other responses to management. Thus, 
the capability unit is a convenient grouping for mak- 
ing many statements about management of soils. Ca- 
pability units are generally designated by adding an 
Arabic numeral to the subclass symbol, for example, 
Ile-4 or II[Ie—-6. Thus, in one symbol, the Roman 
numeral designates the capability class, or degree of 
limitation; the small letter indicates the subclass, or 
kind of limitation, as defined in the foregoing para- 
graphs; and the Arabic numeral specifically identifies 
the capability unit within each subclass. 


Irrigated capability units 


In this section each irrigated capability unit in 
Larimer County Area is described and use and manage- 
ment are discussed. 


CAPABILITY UNIT I, IRRIGATED 


This unit consists of deep, well drained soils that 
have a surface layer of loam and a subsoil and under- 
lying material of loam to clay loam. Slopes are 0 to 1 
percent. The annual precipitation is 13 to 15 inches, 
and the frost-free season is 185 to 150 days. Per- 
meability is moderate, and the available water capacity 
is high. The hazards of wind and water erosion are 
slight. Runoff is slow. 

These soils are well suited to all of the crops com- 
monly grown in the Area. The main crops are corn for 
silage or grain, sugar beets, barley, alfalfa, dry beans, 
and wheat. 

Row crops can be grown nearly continuously if crop 
residue and manure are used to help maintain good 
soil tilth. Nitrogen and phosphorus fertilizers applied 
according to the soil tests help to maintain high pro- 
duction. 

Nearly all irrigation methods are suited to these 
soils. The length of runs can be relatively long but 
varies with the soil. 


CAPABILITY UNIT Ile-1, IRRIGATED 


This unit consists of deep, well drained soils that 
generally have a surface layer of loam to clay loam 
and a subsoil and underlying material of loam to silty 
clay loam or clay. Slopes are 0 to 3 percent. The annual 
precipitation is 13 to 15 inches, and the frost-free 
season is 135 to 150 days. Permeability is generally 


moderate to moderately slow, but it is slow on some 
soils. The available water capacity is high. The hazard 
of erosion is slight to moderate. Runoff is slow to 
medium. 

These soils are well suited to all of the crops com- 
monly grown in the Area. The main crops are corn 
for silage and grain, sugar beets, barley, alfalfa, dry 
beans, and wheat. The soils are also suited to pasture. 

Use of crop residue and addition of manure help to 
maintain tilth and improve water infiltration, espe- 
cially on the slowly permeable soils. Fall plowing of 
the clay loam soils helps in seedbed preparation. Nitro- 
gen and phosphorus fertilizers applied according to 
soil tests help to obtain high production. 

Furrow and contour furrow irrigation are suited to 
row crops on these soils. Flooding between contour 
ditches, corrugations, and border dikes can be used for 
alfalfa and small grain. Sprinkler systems can also be 
used for most crops. 


CAPABILITY UNIT Ile-2, IRRIGATED 


This unit consists of deep, well drained soils that 
have a surface layer of sandy loam or fine sandy loam. 
Some of the soils in this unit have a surface layer 
of loam. The subsoil or subsurface layer is sandy clay 
loam, clay loam, or loam and the underlying material 
is sandy loam or loam. Slopes are 0 to 3 percent. The 
annual precipitation is 18 to 15 inches. The frost-free 
season is mainly 135 to 150 days, but it is as short as 
115 days in some places. Permeability is moderate, 
and the available water capacity is medium to high. 
The hazard of water erosion is slight to moderate, 
and the hazard of wind erosion is moderate. Runoff is 
slow. 

These soils are well suited to most of the crops 
commonly grown in the Area. The main crops are 
corn, barley, alfalfa, and wheat. Sugar beets and dry 
beans are grown in some places. The soils are also 
well suited to pasture. 

Leaving stubble and crop residue on the surface or 
leaving the surface ridged helps to prevent erosion on 
areas that are exposed to high winds. Nitrogen and 
phosphorus fertilizers applied according to soil tests 
are generally beneficial to these soils. 

Border dikes, contour ditches, corrugation, furrows, 
contour furrows, and sprinklers are suitable irrigation 
methods. Irrigation heads and the length of runs need 
to be shorter than on less sloping soils to prevent 
erosion and uneven penetration. Land leveling or 
smoothing helps in irrigation. 


CAPABILITY UNIT Hw-1, ENRIGATED 


This unit consists of deep, well drained soils that 
have a surface layer of loam or fine sandy loam, a 
subsoil or subsurface layer of loam to clay loam, and 
underlying material of loam to sandy loam. Slopes are 
0 to 1 percent. The annual precipitation is 13 to 15 
inches. The frost-free season is mainly 120 to 150 
days, but it is as short as 115 days in places. Per- 
meability is moderate, and the available water capacity 
is high. The hazard of erosion is slight to moderate. 
Some cutting occurs in areas adjacent to stream chan- 
nels, and the lower lying areas of these soils are subject 
to overflow. Runoff is slow. 

These soils are suited to most of the crops commonly 
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grown in the Area. The main crops are corn for silage, 
barley, alfalfa, dry beans, and wheat. Corn for grain 
and sugar beets are grown where the growing season 
is longer. The soils are also well suited to pasture. 

Nearly all irrigation methods are suitable for these 
soils. Borders are well suited to small grain, alfalfa, 
and pasture and furrow irrigation is suited to row 
crops, 

These soils should be protected from damaging over- 
flow, particularly during spring and early summer. Use 
of crop rotation systems that include alfalfa, pasture, 
or other close-growing crops is helpful. In some places 
diversions help to control overflow. 


CAPABILITY UNIT Ho-1, IRRIGATED 

Nunn clay loam, 0 to 1 percent slopes, is the only 
soil in this unit. It is a deep and well drained soil that 
has a surface layer of clay loam and a subsoil of clay 
loam or clay. The underlying material is clay loam. The 
annual precipitation is 13 to 15 inches, and the frost- 
free season is 135 to 150 days. Permeability is mod- 
erately slow, and the available water capacity is high. 
The hazard of erosion is slight. Runoff is slow. 

This soil is well suited to all of the crops commonly 
grown in the Area. The main crops are sugar beets, 
corn for silage and grain, barley, dry beans, alfalfa, 
and wheat. 

Deep-rooted crops, manure, and high-residue crops 
help to maintain good soil tilth and improve per- 
meability. Fall plowing is helpful in preparing a seed- 
bed. Nitrogen and phosphorus fertilizers help to 
increase production. 

Any method of irrigation is suited to this soil. The 
length of runs can be fairly long and should have small 
streams of water to thoroughly wet the root zone. 


CAPABILITY UNIT Iis-2, IRRIGATED 

Paoli fine sandy loam, 0 to 1 percent slopes, is the 
only soil in this unit. It is a deep, well drained soil 
that has a surface layer and underlying material of 
fine sandy loam. The annual precipitation is 13 to 15 
inches, and the frost-free season is 135 to 150 days. 
Permeability is moderately rapid, and the available 
water capacity is high. The hazard of water erosion is 
slight, and the hazard of wind erosion is moderate. 
Runoff is slow. 

This soil is well suited to most of the crops grown 
in the Area. The main crops are corn for silage and 
grain, barley, sugar beets, dry beans, alfalfa, and 
wheat. 

Use of crop residue helps to control erosion. Nitrogen 
and phosphorus fertilizers applied according to soil 
tests help to obtain good production. 

Shortening the length of irrigation runs helps in 
uniform application of water and helps to control 
erosion. Borders, flooding from contour ditches, fur- 
rows, and sprinklers are suitable irrigation methods. 
Frequent, light irrigation helps to maintain adequate 
soil moisture. 


CAPABILITY UNIT Il]e-1, IRRIGATED 
This unit consists of deep and moderately deep, well 
drained soils that have a surface layer of clay loam and 
a subsoil of clay. The underlying material is clay or 
shale. Slopes are 0 to 8 percent. The annual precipita- 


tion is 18 to 15 inches, and the frost-free season is 
185 to 155 days. Permeability is slow, and the available 
water capacity is medium to high. The hazard of 
erosion is slight to moderate. Runoff is medium. 

These soils are suited to most of the crops grown in 
the Area, The main crops are corn, barley, alfalfa, and 
wheat. Sugar beets are grown in places, as is pasture. 

A rotation system that includes alfalfa or other 
deep-rooted crops improves permeability. Use of crop 
residue and additions of manure or green manure 
crops also help to maintain tilth and improve per- 
meability. Fall plowing is important in seedbed 
preparation. Minimum tillage helps to maintain 
organic-matter content and soil cover. 

Contour ditches and corrugations are suitable ir- 
rigation methods for close-grown crops and pasture. 
Furrows and contour furrows can be used for row 
crops, and sprinklers can be used for most other crops. 
lon irrigation is necessary to avoid waterlogging 
the soils. 


CAPABILITY UNIT IEe-2, IRRIGATED 


This unit consists of deep, well drained soils that 
have a surface layer of loam, silt loam, or clay loam; 
a subsoil of loam to clay; and underlying material of 
loam to clay loam. Slopes are 3 to 5 percent. The 
annual precipitation is 13 to 15 inches, and the frost- 
free season is 135 to 150 days. Permeability is moder- 
ate to slow, and the available water capacity is high. 
The hazard of erosion is moderate. Runoff is medium. 

These soils are suited to most of the crops commonly 
grown in the Area. The main crops are barley, alfalfa, 
corn, dry beans, and wheat. Sugar beets are grown in 
places. Pasture grows well. 

Row crops should not be grown for more than two 
years in a row. Planting and irrigating across the 
slope help to control erosion and allows more uniform 
application of irrigation water. Close-growing crops, 
such as alfalfa and small grain, help to protect against 
erosion. Fall plowing the clay loam soils helps in seed- 
bed preparation. 

Controlled flooding from closely spaced contour 
ditches can be used to irrigate drilled crops. Short 
furrows or contour furrows can be used for row crops, 
and sprinkler systems can be used for most other crops 
and for pasture. 


CAPABILITY UNIT INe~3, IRRIGATED 


This unit consists of deep and moderately deep, well 
drained soils that have a surface layer of loam, a sub- 
soil or subsurface layer of clay loam or loam, and 
underlying material of loam, sand and gravel, or sand- 
stone or shale. Slopes are 0 to 3 percent. The annual 
precipitation is 13 to 15 inches. The frost-free season 
is mainly 185 to 150 days, but it is as short as 120 
days in places. Permeability is moderate in the upper 
part of the soils and mostly ranges from rapid to 
moderate in the lower part. The available water ca- 
pacity is medium to high. The hazard of erosion is 
slight to moderate. Runoff is slow to medium. 

These soils are suited to corn, barley, dry beans, 
alfalfa, wheat, and pasture. Sugar beets are grown in 
some places. 

Row crops should be rotated every two or three 
years, unless they are planted across the slope to help 
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control erosion. Alfalfa is limited on some of the soils 
because of depth. Close-growing crops help to control 
erosion. 

Borders and controlled flooding from contour ditches 
can be used for alfalfa and small grain. Contour 
furrows are suited to row crops, and sprinklers can be 
used for most other crops. Good water management is 
necessary to avoid overirrigation and to conserve 
water. Land leveling is limited by soil depth. 


CAPABILITY UNIT Ile, IRRIGATED 


This unit consists of deep, well drained soils that 
have a surface layer of sandy loam, a subsoil or sub- 
surface layer of sandy loam or sandy clay loam, and 
underlying material of sandy loam. Slopes are 3 to 5 
percent. The annual precipitation is 18 to 15 inches, 
and the frost-free season is 135 to 150 days. Per- 
meability is moderate to moderately rapid or rapid. 
The hazard of erosion is moderate. Runoff is medium. 

These soils are suited to most of the crops grown in 
the Area. The main crops are alfalfa, barley, corn, 
dry beans, wheat, and pasture. 

Because of the hazard of erosion, row crops should 
be rotated every one or two years. Small grain and 
alfalfa or pasture minimize erosion. Leaving crop 
residue on the surface and minimum tillage help to 
control erosion, particularly during high winds. 

Sprinklers and controlled flooding from contour 
ditches are suited to drilled crops and pasture. Furrows 
or sprinklers are suited to row crops. Short irrigation 
runs are necessary so that small, nonerosive streams 
can be used to control erosion and avoid overirrigation. 


CAPABILITY UNIT IHIe-5, IRRIGATED 


This unit consists of deep, well drained soils that 
have a surface layer of fine sandy loam or sandy loam, 
a subsoil or subsurface layer of loam or sandy loam, 
and underlying material of sandy loam to sand and 
gravel. Slopes are 0 to 3 percent. The annual precipita- 
tion is 13 to 15 inches. The frost-free season is mostly 
185 to 150 days, but it is as short as 120 days in some 
places. Permeability is moderate to moderately rapid or 
rapid, and the available water capacity is medium. The 
hazard of water erosion is slight, and the hazard of 
wind erosion is moderate. Runoff is slow. 

These soils are suited to most of the crops commonly 
grown in the Area. The main crops are corn, barley, 
alfalfa, dry beans, wheat, and pasture. Sugar beets 
are grown in some areas. 

Minimum tillage and use of crop residue keep residue 
on the surface and help to control erosion. Fertility 
maintenance is important on these soils. 

Most methods of irrigation are suited to these soils, 
but the soils require frequent, light irrigation. The 
length of runs needs to be fairly short to obtain even 
penetration, to conserve water, and to avoid loss of 
nutrients. 


CAPABILITY UNIT IlIw-1, IRRIGATED 


This unit consists of deep, somewhat poorly drained 
soils that have a surface layer of clay loam, a subsoil 
or subsurface layer of clay loam to clay, and underlying 
material of clay loam to sand and gravel. Slopes are 
0 to 1 percent. The annual precipitation is 13 to 15 
inches, and the frost-free season is 185 to 150 days. 


Permeability is moderate to moderately slow in the 
upper part of these soils and moderately slow to rapid 
in the lower part. The available water capacity is 
medium to high. The hazard of erosion is slight. Run- 
off is slow. Areas of these soils near channels are sub- 
ject to overflow and cutting. The soils have a seasonal 
high water table. 

These soils are mainly suited to water- and salt- 
tolerant crops. Barley and irrigated pasture are fairly 
well suited. If the soils are drained, sugar beets and 
corn can be grown. 

Fertilizer is not helpful everywhere unless the soils 
are drained. Most methods of irrigation are suited to 
these soils, but length of runs should be short to avoid 
overirrigation. Frequent, light irrigation helps to keep 
salt accumulations down and conserves water. 


CAPABILITY UNIT IVe-1, IRRIGATED 


This unit consists of moderately deep and deep, well 
drained soils that have a surface layer of fine sandy 
loam to clay loam, a subsoil or subsurface layer of 
loam to clay, and underlying material of clay to sand 
and gravel. Some of the soils are underlain by shale, 
sandstone, or limestone. Slopes are 3 to 10 percent. 
The annual precipitation is 13 to 17 inches. The frost- 
free season is mainly 135 to 150 days, but it is as short 
as 115 days in some places. Permeability is moderate 
to slow, and the available water capacity is medium 
to high. Some of the soils are rapidly permeable in the 
underlying material and some are underlain by im- 
permeable material. The hazard of erosion, mainly 
water erosion, is moderate to severe. Runoff is medium 
to rapid. 

These soils are suited to crops, mainly such close- 
growing crops as barley, alfalfa, and wheat. The soils 
are also suited to pasture. Row crops can be grown on 
some of the more nearly level areas if the rows are 
planted across the slope. 

Leveling or smoothing the soil helps to obtain uni- 
form application of water, but is limited by depth on 
some of the soils. Irrigating small grain or pasture 
from closely spaced contour ditches and using contour 
furrows for row crops are suitable irrigation methods. 
Sprinkler systems are also suited to most crops. Plant- 
ing pasture or permanent hay and permanent contour 
ditches help in erosion control and simplify the irriga- 
tion system. Applying necessary fertilizers at the time 
ot eile helps to obtain good stands and high pro- 

uction. 


CAPABILITY UNIT [Ve-2, IRRIGATED 


This unit consists of deep and moderately deep, well 
drained soils that have a surface layer of fine sandy 
loam or sandy loam and a subsoil or subsurface layer 
of sandy loam to clay loam. The underlying materia} is 
generally sandy loam to loam, but the moderately deep 
soils are underlain by sandstone. Slopes are 3 to 9 
percent. The annual precipitation is 13 to 15 inches. 
The frost-free season is mainly 185 to 150 days, but 
it is about 120 days in some places. Permeability is 
moderate to moderately rapid, and the available water 
capacity is low to high. The hazard of erosion is mod- 
erate to severe. 

These soils are well suited to close-growing crops, 
such as barley, wheat, alfalfa, and pasture. Row crops, 
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such as corn and beans, can be grown occasionally, but 
care is needed to prevent erosion. Alfalfa is limited by 
depth on some of the soils. 

Limiting row crops and keeping the soil in pasture, 
alfalfa, or small grain help to control erosion. Use of 
crop residue helps to maintain organic-matter content 
and control erosion. If row crops are grown, they 
should be limited to one year and planted across the 
slope. 

Sprinkler systems, controlled flooding from contour 
ditches, contour furrows, and cross-slope furrows are 
suitable irrigation methods. Short irrigation runs help 
to control erosion, aid in uniform irrigation, and avoid 
waterlogging soils that are underlain by sandstone. 


CAPABILITY UNIT I¥w-1, IRRIGAFED 


This unit consists of shallow to deep, poorly drained 
soils that have a surface layer of sandy loam to loam 
and underlying material of sandy loam to sand or 
gravel. Slopes are 0 to 1 percent. The annual precipita- 
tion is 13 to 15 inches, and the frost-free season is 
135 to 150 days. Permeability is moderately rapid or 
rapid, and the available water capacity is low to high. 
The hazard of erosion is mainly slight, but areas near 
stream channels are subject to cutting. A water table 
is within the root zone during much of the growing 
season, and the soils are flooded in spring and early 
summer in places. 

These soils are well suited to pasture. Drained areas 
are suitable for barley and corn. 

Furrows or flooding are suitable irrigation methods. 
Good water management practices are necessary. Many 
areas need only light irrigation to moisten the surface. 
Leaving areas near channels in permanent vegetation 
decreases the hazard of erosion. 


CAPABILITY UNIT Viw-1, IRRIGATED 


This unit consists of deep, poorly drained and some- 
what poorly drained soils that have a surface layer 
and a subsoil or subsurface layer of sandy loam to clay 
loam. The underlying material ranges from clay to 
sand and gravel. Slopes are 0 to 5 percent. The annual 
precipitation is about 12 to 18 inches, and the frost- 
free season is 60 to 85 days. Permeability is slow to 
rapid, and the available water capacity is low to high. 
The hazard of erosion is slight. Runoff is slow to 
medium. These soils are occasionally flooded, generally 
in spring or early summer. 

These soils are suited to hay and pasture. 

Good water management practices are important to 
avoid further waterlogging of the soils. Maintaining 
good vegetative cover reduces the hazard of erosion. 
Fertilizers help to increase the amount and quality of 
hay or forage. 


CAPABILITY UNIT Viec-1, IRRIGATED 


This unit consists of deep and moderately deep soils 
that have a surface layer of clay loam to sandy loam 
and a subsoil or subsurface layer of clay to sandy 
loam. The underlying material ranges from sandy 
loam to sand and gravel in the deep soils and is shale 
in the moderately deep soils. Slopes are 0 to 3 percent. 
The annual precipitation is 13 to 18 inches, and the 
frost-free season is 60 to 85 days. Permeability is slow 


to rapid, and the available water capacity is low to 
high. The hazard of erosion is slight. Runoff is slow. 

These soils are suited to hay and pasture. 

Good water management practices help to avoid 
waterlogging the soils and control erosion. The length 
of runs should be fairly short to conserve water on 
the rapidly permeable soils. Nitrogen fertilizer im- 
proves production and quality of hay. 


Dryland capability units 
In this section each dryland capability unit in the 


survey area is described, and use and management of 
the soils are discussed. 


CAPABILITY UNIT II[Ile-6, DRYLAND 


This unit consists.of deep, well drained soils that 
generally have a surface layer of loam, silt loam, or 
clay loam; a subsoil of clay loam or clay; and under- 
lying material commonly of loam to clay loam. One of 
the soils is underlain by sand and gravel. Slopes are 0 
to 3 percent. The annual precipitation is 18 to 15 
inches. The frost-free season is mainly 135 to 150 
days, but it is as short as 120 days in places. Per- 
meability is moderate to slow, but it is rapid in the 
underlying material of some of the soils. The available 
water capacity is high. The hazard of erosion is slight 
to moderate. Runoff is slow to medium. 

These soils are suited to all of the commonly grown 
crops, but wheat or barley are the main crops. The 
soils are also suited to pasture or native grasses. 

A small, grain-summer fallow cropping system is a 
common practice to store adequate moisture for crop 
production. Using crop residue or stubble mulching 
helps to control erosion and improves water infiltration. 
Chiseling or subsoiling also helps to improve infiltra- 
tion. Terracing reduces runoff and allows more mois- 
ture to be stored. 


CAPABILITY UNIT Hle-7, DRYLAND 


This unit consists of deep, well drained soils that 
generally have a surface layer of loam or clay 
loam, a subsoil of clay loam, and underlying material 
of loam to clay loam. Slopes are 3 to 5 percent. The 
annual precipitation is 13 to 15 inches. The frost-free 
season is mainly 135 to 150 days but it is as short as 
120 days in places. Permeability is moderate to moder- 
ately slow, and the available water capacity is high. 
The hazard of erosion is moderate; the hazard is 
mainly from water. Runoff is medium. 

These soils are suited to all commonly grown crops. 
The main crops are wheat and barley. The soils are 
also suited to pasture or native grasses. 

A small grain-fallow system is used on these soils 
for moisture conservation. Stubble mulching or use of 
crop residue and contour or cross-slope stripcropping 
help to control erosion. 


CAPABILITY UNIT IIe-8, DRYLAND 


This unit consists of deep, well drained soils that 
generally have a surface layer of fine sandy loam or 
sandy loam, a subsoil or subsurface layer of fine sandy 
loam to clay loam, and underlying material of sandy 
loam to loam. Slopes are 0 to 5 percent. The annual 
precipitation is 13 to 15 inches, and the frost-free 
season is 120 to 150 days. Permeability is moderate to 


68 SOIL SURVEY 


moderately rapid, and the available water capacity is 
high. The hazard of erosion is slight to moderate. 
Runoff is slow to medium. 

These soils are suited to most of the commonly 
grown crops. Wheat and barley are the main crops. 
The soils are also suited to pasture and native grasses. 

A small grain-fallow system is a common practice 
for moisture conservation, but wind erosion is a hazard 
when the soils are fallow. Stubble mulching or use of 
crop residue and stripcropping help to control erosion. 
The soils respond well to nitrogen in years of sufficient 
rainfall. 


CAPABILITY UNIT Hle-1, DRYLAND 


This unit consists of deep, well drained soils that 
generally have a surface layer of loam or clay loam 
and a subsoil and underlying material of loam to clay 
loam. Slopes are 0 to 1 percent. The annual precipita- 
tion is 18 to 15 inches, and the frost-free season is 
about 135 to 150 days. Permeability is moderate to 
moderately slow, and the available water capacity is 
high. The hazard of erosion is slight. Runoff is slow. 

These soils are suited to all of the commonly grown 
crops. Wheat and barley are the main crops. The soils 
are also suited to pasture or native grasses. 

Alternate strips of small grain and summer fallow 
help to store moisture and control erosion. Use of crop 
residue or stubble mulching helps in erosion control, 
water infiltration, and maintenance of good soil tilth. 
Terracing reduces runoff and keeps more water in the 
soil for plant growth. 


CAPABILITY UNIT IVe-3, DRYLAND 


This unit consists of deep and moderately deep, well 
drained soils that generally have a surface layer of 
loam, silt loam, or clay loam and a subsoil or subsurface 
layer of loam to clay. One soil has a surface layer of 
fine sandy loam. The underlying material is loam, silt 
loam, clay loam, or clay in the deep soils and ranges 
from sand and gravel to shale or sandstone in the 
other soils. Slopes are 0 to 9 percent. The annual 
precipitation is 13 to 15 inches, and the frost-free 
season is 115 to 150 days. Permeability is moderate to 
slow, and the available water capacity is medium to 
high. The hazard of erosion is slight to severe; the 
hazard is mainly from water erosion, but some soils 
are subject to wind erosion. Runoff is slight to rapid. 

These soils are suited to most of the commonly grown 
crops, but controlling erosion is important if they are 
grown. Wheat-summer fallow is the main cropping 
system, although barley is sometimes grown. Pasture 
or native grasses are well suited. 

Stubble mulching or using crop residue helps to con- 
trol erosion and store moisture by increasing water 
infiltration. Stripcropping at right angles to the pre- 
vailing winds also helps to control erosion. If grass is 
planted, proper grazing practices help to establish and 
maintain pasture; but if the soils are in native grasses, 
they should remain so because establishing pasture is 
difficult in some places. 


CAPABILITY UNIT 1Ve-4, DRYLAND 
Satanta loam, gullied, 3 to 9 percent slopes, is the 
only soil in this unit. It has a surface layer of loam, 
a subsoil of clay loam, and underlying material of 


loam. The annual precipitation is 13 to 15 inches, and 
the frost-free season is 135 to 150 days. Permeability 
is moderate, and the available water capacity is high. 
The hazard of erosion, mainly water erosion, is severe. 
Runoff is medium to rapid. This soil receives runoff 
from adjacent areas. 

This soil is suited to small grain, pasture, or native 
grasses. Wheat-summer fallow is a common cropping 
system. 

This soil should be protected from runoff from 
adjacent areas by diversions or terraces. Grassed 
waterways help to carry off excess water and help to 
control erosion. Stubble mulching or use of crop residue 
helps to protect against erosion and maintain good 
tilth and reduces runoff. 


CAPABILITY UNIT IVe-5, DRYLAND 


This unit consists of deep and moderately deep, well 
drained soils that have a surface layer of fine sandy 
loam or sandy loam and a subsoil or subsurface layer 
of loam to clay loam. The underlying material is loam 
or sandy loam in the deep soils and ranges from sand 
and gravel to sandstone in the other soils. Slopes are 
0 to 3 percent. The annual precipitation is 13 to 15 
inches, and the frost-free season is 115 to 150 days. 
Permeability is moderate to rapid, and the available 
water capacity is medium to high. The hazard of 
erosion, mainly wind erosion, is slight to moderate. 
Runoff is slow. 

These soils are mainly suited to small grain, pasture, 
and native grasses. Wheat-summer fallow is a common 
cropping system. 

Practices such as stubble mulching, using crop resi- 
due, and stripcropping to protect the soil against wind 
erosion are especially important if crops are grown. 
Minimum tillage helps to maintain crop residue on the 
surface. Planting in stubble controls erosion and 
helps to establish pasture grasses if desired. Good 
pasture management helps to maintain plant vigor. 


CAPABILITY UNIT IVe-6, DRYLAND 


This unit consists of deep, well drained soils that 
generally have a surface layer of loam to coarse sandy 
loam, a subsoil or subsurface layer of clay loam to 
sandy loam, and underlying material of loam to sandy 
loam. Slopes are 2 to 10 percent. The annual precipita- 
tion is 15 to 18 inches, and the frost-free season is 75 
to 100 days. Permeability is moderate to rapid, and 
the available water capacity is medium to high. The 
hazard of erosion is moderate to severe. Runoff is 
medium. 

These soils are used for native grasses. Barley, 
wheat, and other short season crops can be grown if 
erosion control practices are used. If the land is in 
native grass, however, it should remain so. 

Range management practices, such as deferred graz- 
ing and proper grazing use, permits maximum use of 
range and protects the soil against erosion. 


CAPABILITY UNIT 1Ve~1, DRYLAND 


Breece coarse sandy loam, 0 to 3 percent slopes, is 
the only soil in this unit. It is a deep, well drained soil 
that has surface and subsurface layers, and underlying 
material of coarse sandy loam. The annual precipita- 
tion is 15 to 18 inches, and the frost-free season is 75 
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to 100 days. Permeability is rapid, and the available 
water capacity is medium. The hazard of erosion is 
slight to moderate. Runoff is slow. 

This soil is used for pasture and native grasses. 
Barley, wheat, or other short season crops can be 
grown, but if the soil is in native grasses it should 
remain so. 

Good range management practices help to obtain 
maximum use of range, Water spreading helps to in- 
crease the amount of forage in places. If the soil is 
farmed, use of crop residue helps to control erosion 
and conserves moisture. Minimum tillage helps to keep 
residue on the surface. 


CAPABILITY UNIT Vw-1, DRYLAND 


This unit consists of deep to shallow, somewhat 
poorly drained and poorly drained soils that generally 
have a surface layer of clay loam to sandy loam and a 
subsurface layer and underlying material of clay loam 
to sand. Slopes are mainly 0 to 1 percent, but are as 
much as 4 or 5 percent in places. The annual precipita- 
tion is 13 to 15 inches, and the frost-free season is 135 
to 150 days. Permeability is moderate to rapid, and 
the available water capacity is medium to high. The 
hazard of erosion is slight. Runoff is slow. Most of 
these soils are subject to flooding, generally in spring 
or early summer. 

These soils are suited to pasture or native grasses. 
Grasses that are somewhat drought resistant but will 
grow in wet soil are well suited. Additions of nitrogen 
fertilizer on drier areas help to increase forage produc- 
tion, Areas near stream channels should be protected 
to help control cutting. 


CAPABILITY UNIT VIe-1, DRYLAND 


This unit consists of deep and moderately deep, well 
drained soils that have a surface layer of loam, silt 
loam, or clay loam and a subsoil or subsurface layer 
of loam to clay. The underlying material ranges from 
loam to clay and shale or sandstone. Some of the soils 
in complexes are shallow to shale or sandstone. Slopes 
are 3 to 20 percent. The annual precipitation is 13 to 17 
inches, and the frost-free season is 115 to 150 days. 
Permeability is moderate to slow. The available water 
capacity is medium to high, but it is low in shallow 
soils in some complexes. Runoff is medium to rapid. 
The hazards of water and wind erosion are moderate 
to severe. 

These soils are suited to pasture or native grasses. 

Management practices that permit maximum use 
and protect against erosion are necessary. Deferring 
and rotating grazing improve plant cover. Reseeding 
can be done on many of the soils. 


CAPABILITY UNIT Vie-2, DRYLAND 


This unit consists of deep and moderately deep, well 
drained soils that have a surface layer of fine sandy 
loam or sandy loam and a subsoil or subsurface 
layer of loam to sandy loam. The underlying material 
is sandy loam to sand and gravel in the deep soils and 
sandstone in the moderately deep soils. Slopes are 3 
to 25 percent. The annual precipitation is 13 to 15 
inches, and the frost-free season is 135 to 150 days. 
Permeability is moderate or moderately rapid, and the 


available water capacity is low to medium. The hazard 
of erosion is moderate to severe. Runoff is medium. 

These soils are suited to pasture and native grasses. 

Maintaining good vegetative cover is important for 
erosion control. Planned grazing systems help to con- 
trol erosion and permit maximum use. Reseeding helps 
to obtain desired grass species. Planting in stubble 
helps to control erosion and protects seedlings. 


CAPABILITY UNIT VIe-3, DRYLAND 

This unit consists of shallow, well drained soils that 
generally have a surface layer of clay loam to sandy 
loam and underlying material of shale or sandstone. 
Slopes are 1 to 25 percent. The annual precipitation is 
18 to 15 inches, and the frost-free season is 115 to 150 
days. Permeability is moderately rapid to slow, and 
the available water capacity is low. The hazard of 
erosion is severe. The sandy loam soils are more subject 
to wind erosion than the clay loam soils. Runoff is 
medium to rapid. 

These soils are suited to pasture or native grasses. 

Deferred grazing and proper use help to maintain 
good vegetative cover that minimizes erosion. Reseed- 
ing is necessary in some areas. 


CAPABILITY UNIT Vie—4, DRYLAND 


This unit consists of deep, well drained or somewhat 
excessively drained soils that have a surface layer of 
gravelly sandy loam, a subsoil or subsurface layer of 
gravelly sandy loam or very gravelly sandy clay loam, 
and underlying material of gravelly or very gravelly 
loamy sand. Slopes are 0 to 40 percent. The annual 
precipitation is 13 to 17 inches. The frost-free season 
is mainly 60 to 85 days, but it is as long as 150 days 
on one of the soils. Permeability is moderate to rapid, 
and the available water capacity is low to medium. The 
hacard of erosion is slight to severe. Runoff is slow to 
rapid. 

These soils are suited to native grasses. 

Planned grazing systems are essential in maintain- 
ing sufficient plant cover to help control erosion. Proper 
use helps desirable grasses to retain their vigor. Re- 
seeding is difficult because of gravel and cobbles and 
the steep slopes, Control of sagebrush is helpful on 
some of the soils. 


CAPABILITY UNIT Vie-5, DRYLAND 

This unit consists of deep and moderately deep, well 
drained soils that generally have a surface layer of 
sandy loam to clay loam and a subsoil of clay loam or 
clay. The underlying material ranges from loam to 
sand and gravel and it is granite or shale in the moder- 
ately deep soils. One of the soils is shallow and granite 
is at a depth of 10 to 20 inches. Slopes are 0 to 35 
percent, The annual precipitation is 18 to 20 inches, 
and the frost-free season is 60 to 100 days. Permeabil- 
ity is mainly moderate, but it is slow in one of the 
soils. The available water capacity ranges from low to 
high. The hazard of erosion is moderate to severe on 
most of the soils. Runoff is mainly medium to rapid. 

These soils are suited to native grasses. 

Planned grazing systems help to obtain maximum 
use without depleting the vegetative cover. Reseeding 
can be done on some of the soils, but they should be 
protected from erosion. 
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CAPABILITY UNIT VIe-6, DRYLAND 


This unit consists of deep and moderately deep, well 
drained soils that have a surface layer of loamy fine 
sand to fine sandy loam and a subsoil or subsurface 
layer of loamy fine sand to clay. The underlying 
material is gravelly loamy sand to sandy loam in the 
deep soils and sandstone or granite in the moderately 
deep soils. One of the soils is shallow and is underlain 
by granite. Slopes are 1 to 25 percent. The annual 
precipitation is 18 to 20 inches, and the frost-free 
season is 60 to 100 days. Permeability is mainly moder- 
ate to rapid, and the available water capacity is mainly 
low to medium. One of the soils is slowly permeable 
in the subsoil, and one has a high available water 
capacity. The hazard of erosion is moderate to severe. 
Runoff is mainly medium to rapid. One of the soils 
has slow runoff and a slight hazard of erosion. 

These soils are suited to native grasses or woodland. 

Planned grazing systems help to maintain desirable 
grass species and, as a result, help to control erosion 
and increase the forage value. Reseeding can be helpful 
on some soils, 


CAPABILITY UNIT ViIw-2, DRYLAND 


Longmont clay, 0 to 3 percent slopes, is the only soil 
in this unit. It is a deep, poorly drained soil that has a 
surface layer, subsurface layer, and underlying mate- 
rial of clay. The annual precipitation is 13 to 15 inches, 
and the frost-free season is 185 to 150 days. Per- 
meability is slow, and the available water capacity is 
high. The hazard of erosion is slight. Runoff is slow. 
The soil is moderately alkaline to strongly alkaline. A 
water table is at or near the surface most of the year. 

This soil is suited to native grasses. 

If the soil is extremely wet, grazing should be 
limited to avoid compacting and trampling the grass. 
Reseeding is difficult because the soils are hard to 
work and are wet much of the time. Suitable grasses 
can be planted in the drier areas. 


CAPABILITY UNIT Vile-1, DRYLAND 


This unit consists of shallow to deep, well drained 
or excessively well drained soils that generally have a 
surface layer of gravelly sandy loam to clay loam and 
a subsurface layer or subsoil of clay to gravelly loamy 
sand. The underlying material ranges from clean sand 
and gravel to bedrock. Slopes are 5 to 60 percent. 
The annual precipitation is 13 to 18 inches. The frost- 
free season is mainly 60 to 100 days, but it is as much 
as 150 days in places. Permeability is mainly moderate 
or rapid, and the available water capacity is low. One 
of the soils is slowly permeable and has a low to 
medium available water capacity. The hazard of 
erosion is moderate to severe. Runoff is medium to 
rapid. 

These soils are suited to native grasses, 

Maintaining plant cover is important to control 
erosion. Planned grazing systems maintain plant cover. 
Reseeding is extremely difficult because of the slope 
and the content of coarse fragments in the soil. 


CAPABILITY UNIT VIIs—1, DRYLAND 
This unit consists of shallow to deep, well drained 
or excessively drained soils that have a surface layer 
and subsoil of sandy loam to loam and a subsurface 


layer of clay to loamy sand. The underlying material 
is clay loam to loam in the deep soils and sandstone, 
granite, or schist in the moderately deep and shallow 
soils. Some of the soils are gravelly, channery, or 
stony. Slopes are 1 to 60 percent. The annual pre- 
cipitation is 12 to 20 inches, and the frost-free season 
is 60 to 150 days. Permeability is mainly moderate or 
rapid, and the available water capacity is mainly low. 
Some of the soils are slowly permeable and have a 
medium available water capacity. The hazard of 
erosion is moderate to severe on most of the soils. 
Runoff is medium to rapid. Some of the soils, however, 
have slow runoff and a slight hazard of erosion. 

These soils are suited to native grasses or woodland. 

Reseeding is very difficult or impossible because of 
the slope and the content of coarse fragments. As a 
result, planned grazing systems are necessary to ob- 
tain maximum use without depleting the plant cover. 
If trees are cut, logging roads should be designed and 
constructed with a minimum amount of disturbance 
of the vegetation. Use of equipment should be limited 
on the steep slopes to avoid gullying. 


CAPABILITY UNIT VIIIe—1, DRYLAND 


Only Rock outcrop is in this unit. There is little or 
no plant cover. Rock outcrop has little value for farm- 
ing or grazing. This land type is used mainly for 
wildlife habitat, watershed, and recreation. 


CAPABILITY UNIT VIEIw-1, DRYLAND 


Riverwash and Aquepts, ponded, are in this unit. 
They have a small amount of vegetation, mainly 
grasses, sedges, and rushes, They have little or no 
value for farming or grazing. They are used for wild- 
life habitat and recreation and should be protected 
from burning and trampling by livestock. 


Estimated Yields 


The average yields per acre that can be expected of 
the principal crops grown in the survey area under a 
high level of management are shown in table 2. In any 
given year, yields can be higher or lower than those 
indicated because of seasonal variations in rainfall and 
other climatic factors. Absence of a yield estimate 
indicates that the crop is not suited to or not commonly 
grown on the soil or that irrigation of a given crop is 
not commonly practiced on the soil. 

The predicted yields are based mainly on the ex- 
perience and records of farmers, conservationists, and 
extension agents. Results of field trials and demonstra- 
tions and available yield data from nearby counties 
were also considered. 

The latest soil and crop management practices used 
by many farmers in the county are assumed in predict- 
ing the yields. Hay and pasture yields are predicted for 
varieties of grasses and legumes suited to the soil. A 
few farmers may be using more advanced practices 
and obtaining average yields higher than those shown 
in the table. 

The management needed to achieve the indicated 
yields of the various crops depends upon the kind of 
soil and the crop. Such management provides drainage, 
erosion control, and protection from flooding; proper 
planting and seeding rates; suitable high-yield crop 
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TABLE 2.— Yields per acre 
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[All yields were estimated for a high level of management in 1975. Absence of a yield indicates the crop is seldom grown or is not 
suited. Absence of a soil unit indicates the soil is seldom cropped. Asterisk indicates mapping unit consists of two or more 
dominant kinds of soil. See mapping unit description for composition and behavior of the whole mapping unit] 
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TABLE 2.— Yields per acre—Continued 


Irrigated crops Dryfarmed crops 
Soil name and map symbol Corn 
I 
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TABLE 2.— Yields per acre—Continued 


Irrigated crops Dryfarmed crops 
Soil name and map symbol aie Corn © 
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varieties; appropriate tillage practices, including time 
of tillage, seedbed preparation, and tilling when soil 
moisture is favorable; controlling weeds, plant diseases, 
and harmful insects; favorable soil reaction and 
optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of 
crop residue, barnyard manure, and green-manure 
crops; harvesting crops with the smallest possible loss; 
and timeliness of all fieldwork. 

For yields of irrigated crops it is assumed that the 
irrigation system is suited to the soil and to the crops 
grown; that good quality irrigation water is uniformly 
applied in proper amounts as needed; and that tillage 
is kept toa minimum. 

The predicted yields reflect the relative productive 
capacity of the soil for each of the principal crops. 
Yields are likely to increase in the future as new 
production technology is developed. The relative pro- 


ductivity of a given soil compared to other soils, how- 
ever, is not likely to change. 

Crops other than those shown in table 2 are grown in 
the survey area, but because their acreage is small, 
predicted yields for these crops are not included. The 
local offices of the Soil Conservation Service and the 
Cooperative Extension Service can provide informa- 
tion about the productivity and management concerns 
of the soils for those crops. 


Range* 
Rangeland grazing and related livestock enterprises 


are major sources of income in the survey area. The 
cow-calf operation is the major type of livestock opera- 


tion. Range and grazable woodland account for about 


‘Harvey A. Sprock, range conservationist, Soil Conservation 
Service, helped to prepare this section. 
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59 percent, or 513,000 acres, of the privately owned 
land in the Area. 

Larimer County Area is in three major land re- 
source areas. The eastern part is in the Central High 
Plains area, the western part is in the Southern Rocky 
Mountains area, and the transition zone between the 
plains and mountains is in the Southern Rocky Moun- 
tain Foothills area. The average annual precipitation in 
the Central High Plains area is 11 to 16 inches, and 65 
to 75 percent of this falls during the growing season. 
The frost-free period ranges from 130 to 160 days, and 
temperature ranges from the 90’s in summer to the 
—20’s in winter. In the Southern Rocky Mountain 
Foothills area the average annual precipitation is 11 to 
16 inches, and 60 to 70 percent of this falls during the 
growing season. The frost-free period ranges from 
120 to 150 days, and temperature ranges from the 90’s 
in summer to the —20’s in winter. The Southern Rocky 
Mountains area has an average annual precipitation 
of 12 to 20 inches or more, and more than 50 percent 
of this falls in winter in the form of snow. The frost- 
free period ranges from 30 to 100 days, and tempera- 
ture ranges from the 70’s in summer to the —40’s in 
winter. 


Range sites and condition classes 


Soils that have the capacity to produce the same 
kinds, amounts, and proportions of range plants are 
grouped into range sites. A range site is the product of 
all the environmental factors responsible for its 
development. 

A plant community existing within a range site 
that has not undergone abnormal disturbances is the 
potential, or climax, plant community for that site. 
Climax plant communities are not precise or fixed in 
their composition but vary, within reasonable limits, 
from year to year and from place to place. Abnormal 
disturbances, such as overuse by livestock, excessive 
burning, erosion, or plowing, result in changes in the 
climax plant community or even in complete destruc- 
tion if the disturbance is drastic enough. If the range 
site has not deteriorated significantly under such dis- 
turbances, secondary plant succession progresses in the 
direction of a natural potential, or climax, plant com- 
munity for the site. 

Four range condition classes are used to indicate the 
degree of departure from the potential vegetation 
brought about by grazing or by other uses. The classes 
show the present condition of the native vegetation on 
a range site in relation to the native vegetation that 
could grow there. 

A range is in excellent condition if 76 to 100 percent 
of the vegetation is the same as that in the climax 
stand. It is in good condition if the percentage is 51 to 
75, in fair condition if it is 26 to 50 percent, and in 
poor condition if it is less than 25 percent. 

When changes occur in the climax plant community 
due to use by livestock or disturbance, some plant 
species increase and others decrease. This depends on 
the grazing animal, season of use, and the degree of 
use. By comparing the composition of the present plant 
community to the potential plant community, it is 
possible to see how individual species have increased 
while others decreased. Plants that are not present in 


the climax community but that show up in the present 
plant community are invaders of the site. 

The composition of climax and present plant com- 
munities, together with other range site information, 
provides the basis for selecting range management 
systems. Management programs for range generally 
try to increase desirable plants and restore the range 
to as near climax condition as possible. Some programs 
are designed to create or maintain plant communities 
somewhat removed from the climax community to fit 
specific needs in the grazing program, to provide for 
wildlife habitat, or for other benefits. Any manage- 
ment objective should be compatible with conserva- 
tion objectives. 


Descriptions of the range sites 


In the following pages the 24 range sites in Larimer 
County Area are briefly described and the climax 
plants and principal invaders on each site are named. 
Also given are estimates of the potential annual pro- 
duction expressed in terms of excellent condition, 
unless otherwise identified, for favorable and unfavor- 
able years. These yields are given as the normal high 
and low rather than the extremes. Production is the 
total annual production in pounds of air-dry herbage 
per acre, which includes the current year’s growth of 
leaves, stems, twigs, and fruit of all the plants on the 
site. Not all of this herbage is usable by livestock. 
The soils in each site can be determined by referring 
to the appropriate map unit description. 


LOAMY PLAINS RANGE SITE 


This site consists mainly of nearly level to strongly 
sloping soils. Elevation ranges from 4,500 to 5,700 
feet. The soils are well drained and moderately deep 
or deep. The surface layer is medium textured. Per- 
meability is moderate, and the available water capacity 
is medium to high. 

Short grasses are suited to these soils because of 
their fibrous and relatively shallow root systems and 
their ability to go dormant during dry periods. The 
potential plant community is mostly blue grama and 
scattered western wheatgrass and needleandthread. 
Side-oats grama is in the steeper areas and just below 
the crest of ridges. Buffalograss is of minor impor- 
tance, but is one of the first grasses to show up after 
extended dry periods and continued overgrazing. The 
approximate composition of the potential plant com- 
munity, by percentage of total weight, is 55 percent 
blue grama, 10 percent western wheatgrass, 10 per- 
cent needleandthread, 10 percent buffalograss, 10 per- 
cent sedges, and 5 percent squirreltail. Other species 
include sand dropseed, three-awn, side-oats grama, and 
several species of forbs and shrubs. 

The total annual production of air-dry vegetation 
ranges from 1,600 pounds per acre in favorable years 
to 750 pounds per acre in unfavorable years. As much 
as 85 percent of this production provides forage for 
cattle. 

If this site is overgrazed, blue grama and buffalo- 
grass form a sod and production is lowered. Three- 
awn, snakeweed, pricklypear, and fringed sage 
increase as the range condition deteriorates. As the 
condition declines further rabbitbrush, yucca, and 
annuals invade. 
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SANDY PLAINS RANGE SITE 


This site consists mainly of nearly level to strongly 
sloping soils. Elevation ranges from 3,800 to 5,000 feet. 
The soils are deep or moderately deep and well drained. 
The surface layer is moderately coarse textured. Per- 
meability is moderate to rapid, and the available water 
capacity is low to high. 

The potential plant community is mostly needleand- 
thread, little bluestem, side-oats grama, and junegrass. 
Tall and short grasses are present but less important. 
Prairie sandreed and sand bluestem are the most im- 
portant tall grasses. Blue grama provides much of the 
total production but is second to the midgrasses in 
general appearance. Sand sage and eriogonum are 
characteristic of the site but are widely scattered. 
The approximate composition of the potential plant 
community, by percentage of total weight, is 25 per- 
cent blue grama, 10 percent needleandthread, 10 per- 
cent sand bluestem, 10 percent prairie sandreed, 10 
percent western wheatgrass, 10 percent side-oats 
grama, 10 percent little bluestem, and 10 percent 
switchgrass. The remaining 5 percent is junegrass, 
sedge, three-awn, sand dropseed, buffalograss, indian- 
grass, prairie-clover, yucca, wormwood, and fringed 
sage. 

The total annual production of air-dry vegetation 
ranges from 2,000 pounds per acre in favorable years 
to 1,200 pounds per acre in unfavorable years. As 
much as 85 percent of this production provides forage 
for cattle. 

Blue grama, three-awn, and sand dropseed are the 
main increasing grasses and sand sage, wormwood, 
fringed sage, and yucca are the main increasing shrubs 
as the range starts to deplete. As the condition declines 
further snakeweed, rabbitbrush, and annuals invade. 


SALT MEADOW RANGE SITE 


This site consists of nearly level soils. Elevation 
ranges from 4,500 to 6,000 feet. The soils are deep and 
poorly drained. The surface layer is fine textured. Per- 
meability is slow, and the available water capacity is 
high. A water table is at or near the surface during 
most of the year. Salt content is high. 

The approximate composition of the potential plant 
community, by percentage of total weight, is 30 per- 
cent alkali sacaton, 15 percent switchgrass, 15 percent 
western wheatgrass, 10 percent saltgrass, 10 per- 
cent alkali bluegrass, 10 percent sedges, and 10 percent 
Baltic rush. Other species include Nuttall alkaligrass, 
slender wheatgrass, prairie cordgrass, Canada wildrye, 
wild licorice, and four-wing saltbrush. 

The total annual production of air-dry vegetation 
ranges from 3,000 pounds per acre in favorable years 
to 2,000 pounds per acre in unfavorable years. As 
much as 80 percent of this production provides forage 
for cattle. 

Saltgrass, sedges, Baltic rush, foxtail, and wild 
licorice are the main increasing species as the range 
starts to deplete. When the range is in poor condition 
foxtail, greasewood, and rabbitbrush dominate. 


OVERFLOW RANGE SITE 
This site consists of nearly level soils in draws, in 
valleys, on fans, and in other lowlands. This site is 
flooded periodically. Elevation generally is below 6,000 


feet. The soils are deep and well drained. The surface 
layer is medium textured or moderately fine textured. 
Permeability is moderate or moderately slow, and the 
available water capacity is high. 

The potential plant community is mostly tall grasses. 
Mid and short grasses are present but less important. 
Switchgrass, big bluestem, western wheatgrass, indian- 
grass, and blue grama are the most abundant species. 
The approximate composition of the potential plant 
community, by percentage of total weight, is 15 per- 
cent switchgrass, 15 percent western wheatgrass, 15 
percent blue grama, 10 percent big bluestem, 10 per- 
cent indiangrass, 10 percent prairie sandreed, 10 per- 
cent side-oats grama, and 10 percent slender 
wheatgrass. The remaining 5 percent is green needle- 
grass, buffalograss, Canada wildrye, sedge, four-wing 
saltbush, and winterfat. 

The total annual production of air-dry vegetation 
ranges from 3,000 pounds per acre in favorable years 
to 1,500 pounds per acre in unfavorable years. As 
much as 95 percent of this production provides forage 
for cattle. 

Western wheatgrass, blue grama, buffalograss, 
three-awn, sand dropseed, and rabbitbrush are the 
main species to increase as the range starts to deplete. 
As the condition declines further snakeweed, worm- 
wood, and annuals invade. 


WET MEADOW RANGE SITE 


This site consists of nearly level soils on meadows 
along streams, below permanent springs, and in valleys 
that have a high water table. Elevation generally is 
below 6,000 feet. The soils are deep and moderately 
deep and somewhat poorly drained. The surface layer 
is medium textured or moderately fine textured. The 
available water capacity is medium or high. A water 
table is within the root zone for at least part of the 
growing season. 

The potential plant community is mostly tall grasses, 
mainly switchgrass, indiangrass, prairie cordgrass, and 
big bluestem. The approximate composition of the 
potential plant community, by percentage of total 
weight, is 20 percent switchgrass, 10 percent big blue- 
stem, 10 percent prairie cordgrass, 10 percent indian- 
grass, 10 percent alkali sacaton, 10 percent western 
wheatgrass and slender wheatgrass, 10 percent little 
bluestem, 10 percent alkali bluegrass, and 10 percent 
sedges. Other species include rushes, Canada wildrye, 
saltgrass, and wild licorice. 

The total annual production of air-dry vegetation 
ranges from 4,000 pounds per acre in favorable years 
to 3,000 pounds per acre in unfavorable years. As much 
as 90 percent of this production provides forage for 
cattle. 

Sedges, rushes, alkali sacaton, bluegrass, foxtail, and 
wild licorice are the main increasing species as the 
range starts to deplete. As the condition declines 
further foxtail and saltgrass increase and dandelion 
and annuals invade. 


CLAYEY PLAINS RANGE SITE 
This site consists mainly of nearly level or gently 
sloping soils on stream terraces. Elevation is below 
5,500 feet. The soils are well drained and deep to 
moderately deep. The surface layer is moderately fine 
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textured or fine textured. Permeability is moderately 
slow or slow, and the available water capacity is 
medium or high. 

The potential plant community is mostly western 
wheatgrass. Four-wing saltbush and winterfat are also 
dominant shrubs but are difficult to maintain under 
yearlong grazing. Blue grama and buffalograss are 
dominant grasses that increase when overgrazed. Low 
rabbitbrush, dryland sedges, red three-awn, and 
pricklypear are also present and increase when over- 
grazed. The approximate composition of the potential 
plant community, by percentage of total weight, is 35 
percent western wheatgrass, 25 percent blue grama, 
10 percent green needlegrass, 10 percent buffalograss, 
10 percent squirreltail, and 10 percent sedges. Other 
species include alkali sacaton, three-awn, low rabbit- 
brush, snakeweed, four-wing saltbush, winterfat, and 
pricklypear. 

The total annual production of air-dry vegetation 
ranges from 1,000 pounds per acre in favorable years 
to 400 pounds per acre in unfavorable years. As much 
ot) percent of this production provides forage for 
cattle, 

Tf the range is overgrazed, pricklypear, low rabbit- 
brush, and snakeweed increase sharply. When the range 
is in poor condition annuals and plants such as curly- 
cup gumweed invade. 


SHALY PLAINS RANGE SITE 


This site consists of gently sloping to moderately 
steep soils on broken lands. Elevation ranges from 
5,000 to 6,000 feet. The soils are shallow and well 
drained. The surface layer is moderately fine textured. 
Bepnedbility is slow, and the available water capacity 
is low. 

The potential plant community is mostly blue grama, 
alkali sacaton, and western wheatgrass. The approxi- 
mate composition of the potential plant community, by 
percentage of total weight, is 25 percent blue grama, 
25 percent alkali sacaton, 10 percent western wheat- 
grass, and 10 percent side-oats grama. The remaining 
30 percent is buffalograss, sedge, sand dropseed, needle- 
andthread, junegrass, Indian ricegrass, little bluestem, 
Eaesmone goldenweed, four-wing saltbush, and winter- 
at. 

The total annual production of air-dry vegetation 
ranges from 900 pounds per acre in favorable years to 
400 pounds per acre in unfavorable years. As much 
ar percent of this production provides forage for 
cattle. 

Heavy grazing results in a decrease in the mid 
grasses and an increase in blue grama, buffalograss, 
rabbitbrush, and pricklypear. As the condition declines 
further snakeweed and annuals invade. 


SANDSTONE BREAKS RANGE SITE 


This range site consists of gently sloping to moder- 
ately steep soils. Elevation ranges from 4,500 to 6,500 
feet. The soils are shallow and well drained. The sur- 
face layer is moderately coarse textured. Permeability 
is ese rapid, and the available water capacity 
is low. 

The potential plant community is mostly mid 
grasses, such as little bluestem, side-oats grama, and 
needleandthread. Blue grama is the dominant short 


grass, and threadleaf sedge is also common. The ap- 
proximate composition of the potential plant com- 
munity, by percentage of total weight, is 15 percent 
side-oats grama, 15 percent little bluestem, 20 percent 
blue grama, 10 percent prairie sandreed, 10 per- 
cent needleandthread, and 10 percent threadleaf 
sedges. The remaining 20 percent is junegrass, big 
bluestem, sand dropseed, Indian ricegrass, eriogonum, 
hairy goldaster, mountainmahogany, and skunkbush. 

The total annual production of air-dry vegetation 
ranges from 1,000 pounds per acre in favorable years 
to 600 pounds per acre in unfavorable years. AS much 
as ae percent of this production provides forage for 
cattle. 

Blue grama, sand dropseed, three-awn, fringed sage, 
hairy goldaster, snakeweed, and yucca increase as the 
range starts to deplete. As the condition declines 
further snakeweed and annuals invade. 


SHALLOW SILTSTONE RANGE SITE 

This site consists of strongly sloping or moderately 
steep soils and is associated with barren exposures of 
the Brule Formation. Slopes are 5 to 20 percent. Eleva- 
tion ranges from 4,500 to 6,000 feet. The soils are 
shallow and well drained. The surface layer is medium 
textured. Permeability is moderate, and the available 
water capacity is low. 

The potential plant community is mostly blue grama. 
Threadleaf sedge, side-oats grama, western wheat- 
grass, needleandthread, sand dropseed, and little blue- 
stem are also prominent. The approximate composition 
of the potential plant community, by percentage of 
total weight, is 45 percent blue grama, 10 percent 
western wheatgrass, 10 percent side-oats grama, 10 
percent little bluestem, 10 percent needleandthread, 
10 percent sand dropseed, and 5 percent threadleaf 
sedge, Other species include winterfat and four-wing 
saltbush. 

The total annual production of air-dry vegetation 
ranges from 700 pounds per acre in favorable years 
to 400 pounds per acre in unfavorable years. As much 
ee percent of this production provides forage for 
cattle. 

If range begins to deplete, the mid grasses decrease 
and a low production blue grama sod invades. As the 
condition declines further the sod breaks up and the 
bare spots support snakeweed, three-awn, sand drop- 
seed, and such annuals as kochia and Russian-thistle. 


LOAMY FOOTHILL RANGE SITE 

This site consists mainly of nearly level to moder- 
ately steep soils in narrow valleys, on hills, and on 
large open flats. Elevation ranges from 5,000 to 7,000 
feet. The soils are deep and moderately deep and well 
drained. The surface layer is medium textured. Per- 
meability is moderate, and the available water capacity 
is medium or high. 

The potential plant community is mostly western 
wheatgrass and green needlegrass. The approximate 
composition of the potential plant community, by per- 
centage of total weight, is 30 percent western wheat- 
grass, 15 percent blue grama, 10 percent green 
needlegrass, 10 percent junegrass, 10 percent Griffith 
wheatgrass, and 10 percent little bluestem. The re- 
maining 15 percent is needleandthread, side-oats 
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grama, Sandberg bluegrass, Indian ricegrass, squirrel- 
tail, sedge, Drummond milkvetch, and wormwood. 

The total annual production of air-dry vegetation 
ranges from 1,500 pounds per acre in favorable years 
to 900 pounds per acre in unfavorable years. As much 
as 85 percent of this production provides forage for 
cattle. 

Blue grama, wormwood, fringed sage, hairy gold- 
aster, and snakeweed are the main species that increase 
as the range starts to deplete. As the condition declines 
further buffalograss, sleepygrass, and annuals invade. 


GRAVELLY FOOTHILL RANGE SITE 


This site consists of strongly sloping to steep soils. 
Elevation ranges from 5,000 to 7,000 feet. The soils 
are deep and well drained. The surface layer is moder- 
ately coarse textured and is gravelly or cobbly. Per- 
meability is moderate to rapid, and the available water 
capacity is low or medium. 

The potential plant community is mostly needleand- 
thread, prairie sandreed, and little bluestem. The 
approximate composition of the potential plant com- 
munity, by percentage of total weight, is 15 percent 
needleandthread, 15 percent little bluestem, 15 percent 
prairie sandreed, 15 percent blue grama, 10 per- 
cent side-oats grama, 10 percent mountain mulhy, 10 
percent Griffith wheatgrass, and 10 percent western 
wheatgrass. Other species include Sandberg bluegrass, 
sedge, Geyer larkspur, eriogonum, and fringed sage. 

The total annual production of air-dry vegetation 
ranges from 1,000 pounds per acre in favorable years 
to 700 pounds per acre in unfavorable years. As much 
peri percent of this production provides forage for 
cattle. 

Western wheatgrass, blue grama, Sandberg blue- 
grass, and fringed sage increase as range condition 
declines. As the condition declines further sleepygrass, 
snakeweed, and annuals invade. 

This site is hazardous for cattle grazing in spring 
and early summer when Geyer larkspur, a poisonous 
plant, is present. 


SHALLOW FOOTHILL RANGE SITE 


This site consists of nearly level to steep soils on 
ridges, hogbacks, and mesas. Elevation ranges from 
5,200 to 7,000 feet. The soils are shallow and well 
drained. The surface layer is medium textured or mod- 
erately coarse textured and in places is channery or 
stony. Permeability is moderate to rapid, and the avail- 
able water capacity is low. 

The potential plant community is mainly browse- 
type vegetation. The approximate composition of the 
potential plant community, by percentage of total 
weight, is 20 percent mountainmahogany, 15 percent 
big bluestem, 10 percent Griffith wheatgrass, 10 per- 
cent side-oats grama, 10 percent little bluestem, 10 per- 
cent needleandthread, and 10 percent blue grama. The 
remaining 15 percent is Sandberg bluegrass, Scribner 
needlegrass, mountain muhly, junegrass, Indian rice- 
grass, sedge, skunkbush sumac, wax currant, prickly- 
pear, and fringed sage. 

The total annual production of air-dry vegetation 
ranges from 500 pounds per acre in favorable years 
to 300 pounds per acre in unfavorable years. AS much 


as 80 percent of this production provides forage for 
cattle and sheep. 

Blue grama, Sandberg bluegrass, and fringed sage 
are the main plants to increase as the range starts to 
deplete. As the condition declines further western rag- 
Nhe sleepygrass, tall rabbitbrush, and annuals 
invade. 


ROCKY FOOTHILL RANCE SITE 


This site consists of moderately steep or steep soils. 
Slopes range from 10 to 40 percent. Elevation ranges 
from 5,600 to 7,000 feet. The soils are mainly deep or 
moderately deep and well drained. The surface layer is 
generally medium textured or moderately fine textured 
and in places it is cobbly or stony. Permeability is 
moderate or moderately slow, and the available water 
capacity is high. 

The potential plant community is mostly big blue- 
stem, little bluestem, Griffith wheatgrass, side-oats 
grama, needleandthread, blue grama, and western 
wheatgrass. The approximate composition of the 
potential plant community, by percentage of total 
weight, is 20 percent big bluestem, 10 percent little 
bluestem, 10 percent Griffith wheatgrass, 10 percent 
side-oats grama, 10 percent needleandthread, 10 per- 
cent blue grama, and 10 percent western wheatgrass. 
The remaining 20 percent is Sandberg bluegrass, 
switchgrass, indiangrass, junegrass, sedge, mountain 
sunflower, eriogonum, Geyer larkspur, hairy goldaster, 
mountainmahogany, skunkbush sumac, and yucca. 

The total annual production of air-dry vegetation 
ranges from 1,500 pounds per acre in favorable years 
to 1,000 pounds per acre in unfavorable years. As much 
as 80 percent of this production provides forage for 
cattle and sheep. 

Blue grama, western wheatgrass, Sandberg blue- 
grass, and wormwood increase as the range starts to 
deplete. As the condition declines further snakeweed, 
sleepygrass, and annuals invade. 


CLAYEY FOOTHILL RANGE SITE 


This site consists of nearly level to strongly sloping 
soils. Elevation ranges from 5,000 to 5,500 feet. The 
soils are deep and well drained. The surface layer is 
moderately fine textured. Permeability is moderate to 
slow, and the available water capacity is high. 

The potential plant community is mostly mid 
grasses, mainly western wheatgrass, green needlegrass, 
and needleandthread. Blue grama is an important 
undercover species and smaller amounts of buffalo- 
grass, Indian ricegrass, and Sandberg bluegrass are 
scattered throughout. The approximate composition 
of the potential plant community, by percentage of 
total weight, is 45 percent western wheatgrass, 15 
percent green needlegrass, 10 percent Sandberg blue- 
grass, 10 percent needleandthread, 10 percent four- 
wing saltbush, and 10 percent winterfat. Other species 
include buffalograss, Indian ricegrass, blue grama, 
prairie clover, and Drummond milkvetch. 

The total annual production of air-dry vegetation 
ranges from 1,000 pounds per acre in favorable years 
to 800 pounds per acre in unfavorable years, As much 
as 90 percent of this production provides forage for 
cattle. 

Blue grama, buffalograss, and three-awn are the 
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main increasing species as the range starts to deplete. 
Drummond milkvetch, rabbitbrush, and snakeweed 
also increase when the range is overgrazed. As the 
condition declines further, annuals and such plants as 
curlycup gumweed invade. 


MOUNTAIN LOAM RANGE SITE 

This site consists mainly of gently sloping to moder- 
ately steep soils on side slopes, terraces, and fans. 
Slopes are mostly 5 to 30 percent. Elevation ranges 
from 7,000 to 9,500 feet. The soils are deep and well 
drained. The surface layer is moderately coarse tex- 
tured. Permeability is moderately rapid, and the avail- 
able water capacity is medium. 

The dominant grasses in the potential plant com- 
munity are Arizona fescue, Idaho fescue, bearded 
wheatgrass, bluebunch wheatgrass, slender wheat- 
grass, western wheatgrass, bromegrasses, and needle- 
grass. The approximate composition of the potential 
plant community, by percentage of total weight, is 20 
percent Arizona fescue and Idaho fescue, 10 percent 
bearded wheatgrass and bluebunch wheatgrass, 10 per- 
cent slender wheatgrass, 10 percent needlegrasses, 10 
percent western wheatgrass, 10 percent mountain 
brome and nodding brome, 10 percent mountain muhly, 
and 10 percent big sagebrush. The remaining 10 per- 
cent is Parry oatgrass, Thurber fescue, Sandberg 
bluegrass, sheep fescue, balsamroot, eriogonum, bitter- 
brush, snowberry, serviceberry, low rabbitbrush, and 
fringed sage. 

The total annual production of air-dry vegetation 
ranges from 1,800 pounds per acre in favorable years 
to 1,200 pounds per acre in unfavorable years. As much 
as 80 percent of this production provides forage for 
cattle and sheep. 

Continued heavy grazing results in a decrease of 
grasses and an increase of big sagebrush. As the condi- 
tion declines further tall rabbitbrush, snakeweed, and 
annuals invade. 


ROCKY LOAM RANGE SITE 


This site consists of nearly level to very steep soils 
on mountains and rolling outwash fans. Slopes are 1 
to 55 percent. Elevation ranges from 6,000 to 9,500 
feet. The soils are shallow and well drained. The sur- 
face layer is medium textured to moderately coarse 
textured and is gravelly or channery. Permeability is 
moderate or moderately rapid, and the available water 
capacity is low. 

The potential plant community is mostly Idaho fes- 
cue, mountain muhly, Parry oatgrass, and needlegrass. 
The approximate composition of the potential plant 
community, by percentage of total weight, is 20 per- 
cent Idaho fescue, 20 percent mountain muhly, 10 
percent Parry oatgrass, 10 percent needlegrasses, 10 
percent nodding brome, 10 percent Sandberg bluegrass, 
10 percent junegrass, and 10 percent western wheat- 
grass, Other species include blue grama, sheep fescue, 
and sedge. 

The total annual production of air-dry vegetation 
ranges from 900 pounds per acre in favorable years 
to 500 pounds per acre in unfavorable years. As much 
as 80 percent of this production provides forage for 
cattle and sheep. 

Blue grama, junegrass, sedge, and three-awn in- 


crease as the range starts to deplete. As the condition 
declines further ring muhly, sleepygrass, cactus, and 
gumweed invade, 


LOAMY PARK RANGE SITE 


This site consists of level] to steep soils on fans, on 
terraces, in mountain valleys, on foot slopes, and on 
tablelands. Slopes are 0 to 30 percent. The soils are 
moderately deep and deep and well drained. The sur- 
face layer is medium textured or moderately coarse 
textured. Permeability is moderate to rapid, and the 
available water capacity is medium or high. 

Mountain bunchgrasses give a grassy park appear- 
ance to this site. The potential plant community is 
mostly Arizona fescue, mountain muhly, and Parry oat- 
grass. The approximate composition of the potential 
plant community, by percentage of total weight, is 15 
percent Arizona fescue, 15 percent mountain muhly, 
15 percent Parry oatgrass, 10 percent western wheat- 
grass, 10 percent slender wheatgrass, and 10 percent 
bearded wheatgrass. The remaining 25 percent is june- 
grass, needlegrasses, mountain brome, nodding brome, 
blue grama, Sandberg bluegrass, sedges, and fringed 
sage. 

The total annual production of air-dry vegetation 
ranges from 2,000 pounds per acre in favorable years 
to 1,200 pounds per acre in unfavorable years. As much 
as 85 percent of this production provides forage for 
cattle and sheep. 

Blue grama, hairy goldaster, fringed sage, and 
lupine generally increase as the range starts to deplete. 
As the condition declines further Kentucky bluegrass 
and annuals invade. 


DRY MOUNTAIN LOAM RANGE SITE 

This site consists of level to steep soils on hills. 
Slopes are 0 to 40 percent. Elevation ranges from 
7,500 to 8,500 feet. The soils are deep and well drained. 
The surface layer is medium textured to coarse tex- 
tured and is gravelly or cobbly in places. Permeability 
is moderate to rapid. The available water capacity is 
nly low to medium, but it is high in some of the 
soils. 

Bluebunch wheatgrass, sheep fescue, pine needle- 
grass, streambank wheatgrass, Nevada bluegrass, 
junegrass, muttongrass, and sedges give a sparse, 
grassland appearance to the potential plant commu- 
nity. Sagebrush is dominant. The approximate 
composition of the potential plant community, by per- 
centage of total weight, is 20 percent bluebunch 
wheatgrass, 10 percent streambank wheatgrass, 10 
percent pine needlegrass, 10 percent sheep fescue, 10 
percent Nevada bluegrass, 10 percent muttongrass, and 
10 percent junegrass. The remaining 20 percent is 
Sandberg bluegrass, sedge, Indian ricegrass, low 
rabbitbrush, bitterbrush, serviceberry, and snowberry. 

The total annual production of air-dry vegetation 
ranges from 1,000 pounds per acre in favorable years 
to 500 pounds per acre in unfavorable years. As much 
as 80 percent of this production provides forage for 
cattle and sheep. 

As the range starts to deplete, sage, low rabbit- 
brush, and streambank wheatgrass increase. As the 
condition declines further tall rabbitbrush and annuals 
invade. 
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STONY LOAM RANGE SITE 


This site consists of moderately steep and steep, 
stony soils on mountainsides. Slopes are 10 to 50 per- 
cent. Elevation ranges from 7,000 to 9,000 feet. The 
soils are generally moderately deep or deep and well 
drained. The surface layer is mostly moderately fine 
textured or moderately coarse textured. Permeability 
is generally moderate or moderately slow, and the 
available water capacity is medium or high. 

Serviceberry, bitterbrush, big sagebrush, snowberry, 
and Douglas rabbitbrush give the appearance of a 
shrub plant community. Grasses and forbs, however, 
are dominant. The approximate composition of the 
potential plant community, by percentage of total 
weight, is 20 percent bluebunch wheatgrass, 10 per- 
cent Indian ricegrass, 10 percent Idaho fescue, 10 per- 
cent needlegrasses, 10 percent muttongrass, and 10 
percent serviceberry. The remaining 30 percent is june- 
grass, western wheatgrass, sedge, bitterbrush, big 
sagebrush, and snowberry. 

The total annual production of air-dry vegetation 
ranges from 2,000 pounds per acre in favorable years 
to 1,000 pounds per acre in unfavorable years. As 
much as 80 percent of this production provides forage 
for cattle and sheep. 

As the range starts to deplete, western wheatgrass, 
junegrass, big sagebrush, and fringed sage increase. 
As the condition declines further, annuals invade and 
fringed sage continues to increase. 


MOUNTAIN MEADOW RANGE SITE 

This site consists of level to gently sloping soils in 
valleys and swales. Slopes are 0 to 5 percent. Elevation 
ranges from 7,000 to 11,500 feet. The soils are deep 
and poorly drained or somewhat poorly drained. The 
surface layer is moderately fine textured to moder- 
ately coarse textured and is gravelly in places. Per- 
meability is slow to rapid, and the available water 
capacity is low to high. A water table is within the 
root zone during most of the growing season. 

The potential plant community is mostly tufted hair- 
grass, Nebraska sedge, ovalhead sedge, slender wheat- 
grass, Baltic rush, and Canada bluegrass. Some forbs 
occur in small amounts, and willows and shrubby 
cinquefoil are also present. The approximate composi- 
tion of the potential plant community, by percentage 
of total weight, is 30 percent tufted hairgrass, 20 
percent Nebraska sedge, 15 percent slender wheatgrass, 
10 percent ovalhead sedge, 5 percent Baltic rush, and 
5 percent willows. The remaining 15 percent is Canada 
bluegrass and shrubby cinquefoil. 

The total annual production of air-dry vegetation 
ranges from 4,000 pounds per acre in favorable years 
to 2,000 pounds in unfavorable years. As much as 90 
percent of this production provides forage for cattle. 

As the range starts to deplete, Baltic rush, ovalhead 
sedge, and several forbs increase. As the condition 
declines further timothy, smooth brome, redtop, Ken- 
tucky bluegrass, and Canada thistle invade. 


MOUNTAIN SHALE RANGE SITE 
This site consists of level to steep soils on shale hills. 
Slopes are 0 to 30 percent. Elevation ranges from 
7,000 to 9,000 feet. The soils are moderately deep and 
well drained. The surface layer is moderately fine tex- 


tured. Permeability is slow, and the available water 
capacity is low or medium. 

The potential plant community is mostly bluebunch 
wheatgrass, western wheatgrass, Indian ricegrass, 
squirreltail, and muttongrass. The approximate com- 
position of the potential plant community, by per- 
centage of total weight, is 25 percent bluebunch 
wheatgrass, 10 percent western wheatgrass, 10 per- 
cent Indian ricegrass, 10 percent squirreltail, 10 per- 
cent muttongrass, 10 percent Sandberg bluegrass, 10 
percent needlegrasses, and 10 percent serviceberry. 
The remaining 5 percent is lupine, milkvetch, eriog- 
onum, big sagebrush, Douglas rabbitbrush, and 
winterfat. 

The total annual production of air-dry vegetation 
ranges from 700 pounds per acre in favorable years 
to 200 pounds per acre in unfavorable years. As much 
as 80 percent of this production provides forage for 
cattle and sheep. 

As the range starts to deplete, big sagebrush in- 
creases. As the condition declines further annuals in- 
vade. 


SUBALPINE LOAM RANGE SITE 


This site consists of nearly level to moderately steep 
soils in open parks and on mountainsides. Slopes are 2 
to 15 percent. Elevation ranges from 8,000 to 9,000 
feet. The soils are deep or moderately deep and well 
drained. The surface layer is moderately coarse tex- 
tured. Permeability is moderately rapid to moderately 
slow, and the available water capacity is low to high. 

The potential plant community is mostly Thurber 
fescue, Parry oatgrass, Idaho fescue, and big bluegrass. 
Shrubs are of minor importance, although a few are 
generally scattered throughout. The approximate com- 
position of the potential plant community, by per- 
centage of total weight, is 35 percent Thurber fescue, 
20 percent Parry oatgrass, 10 percent Idaho fescue, 10 
percent big bluegrass, and 10 percent Columbia needle- 
grass and Letterman needlegrass. The remaining 15 
percent is slender wheatgrass, western wheatgrass, 
nodding brome, and snowberry. 

The total annual production of air-dry vegetation 
ranges from 3,500 pounds per acre in favorable years 
to 2,000 pounds per acre in unfavorable years. As 
much as 85 percent of this production provides forage 
for cattle and sheep. 

As the range starts to deplete, mountain big sage is 
dominant. Lupine, fringed sage, cinquefoil, and yar- 
row also increase. As the condition declines further, 
Kentucky bluegrass, Douglas rabbitbrush, rubber 
rabbitbrush, and annuals invade. 


Woodland * 


Most of the woodland in Larimer County Area is in 
the western and northwestern parts of the survey 
area. The main native trees at the lower elevations 
are ponderosa pine, Douglas-fir, and Rocky Mountain 
juniper. Douglas-fir is mainly on the northern slopes. 
Engelmann spruce, subalpine fir, and lodgepole pine 


are the main trees at higher elevations. Aspen also 


° SHERMAN J. FINCH, woodland conservationist, Soil Conserva- 
tion Service, helped to prepare this section. 
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grows, mainly in small groves or as scattered trees. 
One small isolated grove of pinyon, northwest of the 
city of Fort Collins, is unique in that it is the most 
oESeniery location in the United States for this 
ree. 

The woodland areas are about equally divided be- 
tween private and government ownership. Most of the 
government-administered land is national forest, but 
some is State and county owned. 

Much of this woodland was logged by early settlers. 
Little of the privately owned woodland is managed 
for timber production, although it is used for poles, 
fenceposts, and firewood. Almost all of the area is 
used for grazing, recreation, and wildlife habitat. In 
recent years much of the privately owned woodland 
res been used as sites for summer and year-round 

omes. 


Woodland suitability groups 


The soils in the mountainous part of Larimer County 
Area have been placed in woodland suitability groups 
to assist owners in planning the use of their soils for 
wood crops. Each group is made up of soils that are 
suited to the same kinds of trees, that need about the 
same management, and that have the same potential 
production. 

Each woodland group is identified by a three-part 
symbol, for example, 601. The potential productivity 
of the soils in the group is indicated by the first nu- 
meral in the symbol: 1 is very high; 2, high; 3, moder- 
ately high; 4, moderate; 5, moderately low; and 6, low. 
These ratings are based on field determination of aver- 
age site index. Site index of a given soil is the height, 
in feet, that the taller trees of a given species reach 
in a natural, essentially unmanaged stand in a stated 
number of years. 

The second part of the symbol is a small letter. In 
this survey, x, d, and o are used. The small letter 
indicates an important soil property that imposes a 
hazard or limitation in managing the soils for trees. 
The letter 2 indicates that the soil has major limita- 
tions because of rockiness or stoniness. The letter d 
indicates that the soil has a restricted rooting depth. 
The letter o shows that the soils have few limitations 
that restrict their use for trees. 

The third part of the symbol, another numeral, dif- 
ferentiates groups that have the same first and 
second parts in their identifying symbols. 

Soils that have not been placed in a woodland suit- 
ability group are not suited to or are not used for 
woodland. The woodland suitability group is shown at 
ae end of the mapping unit description for applicable 
soils. 

The woodland suitability groups in the survey area 
are briefly described in the following paragraphs. 

Woodland suitability group 601.—The soils in this 
group are suited to the production of ponderosa pine. 
They are capable of producing about 2,020 cubic feet 
per acre, or 7,800 board feet, in a managed, even- 
aged stand of 100-year-old trees. There are no major 
limitations to the use of the soils for woodland. 

Woodland suitability group 6x1.—The soils in this 
group are suited to the production of ponderosa pine. 
They are capable of producing about 1,610 cubic feet 
per acre, or 5,300 board feet, in a managed, even-aged 


stand of 100-year-old trees. The hazard of erosion is 
high, and equipment limitations and seedling mortality 
are moderate. 

Woodland suitability group 6x2.—The soils in this 
group are suited to the production of Engelmann 
spruce. They are capable of producing about 3,300 
cubic feet per acre, or 9,000 board feet, in managed, 
even-aged stands of 90-year-old trees. Seedling mortal- 
ity is severe, and the equipment limitations and wind- 
throw hazard are moderate. 

Woodland suitability group 6d1—The soils in this 
group are suited to the production of ponderosa pine. 
They are capable of producing about 1,610 cubic feet 
per acre, or 5,300 board feet, in a managed, even- 
aged stand of 100-year-old trees. Seedling mortality 
is severe, and the hazard of erosion, equipment limita- 
tions, and windthrow hazard are moderate. 

Woodland suitability group 6d2.—The soils in this 
group are suited to the production of lodgepole pine. 
They are capable of producing about 2,490 cubic feet 
per acre, or 4,900 board feet, in a managed, even-aged 
stand of 90-year-old trees. Seedling mortality is severe, 
and the hazard of erosion, equipment limitations, and 
windthrow hazard are moderate. 


Windbreaks * 


The native vegetation on the plains in Larimer 
County Area is grass. Early settlers planted trees for 
beautification and protection, mainly around farm- 
steads. Many of these trees still survive, although most 
of them, mainly cottonwood and willows, in the plains 
are along the streams and drainageways. 

Windbreaks and tree plantings can be very beneficial 
to landowners. They help to reduce home heating costs 
by reducing winds. They help to protect livestock from 
winter storms and drifting snow. They provide habitat 
for wildlife and birds and enhance the beauty and 
value of homesteads. 

If windbreaks are planted, care is needed establish- 
ing them. Evergreens are among the most desirable 
trees because they are long lived and resist damage by 
wind, snow, and disease. They provide protection 
from winds, which occur before deciduous trees leaf. 
Evergreens grow much more slowly than deciduous 
trees for the first few years and should, therefore, be 
planted in rows separate from the faster growing but 
short-lived broadleaf trees. 

Climatic conditions limit the kinds of trees and 
shrubs that can be grown, and careful selection, there- 
fore, is necessary. Cultivation reduces competition 
from weeds and grass and also the hazard of destruc- 
tive fires. 

Replacing trees lost in the first years to develop a 
continuous, uniform wind barrier. Pruning should be 
limited to the removal of dead branches. 

Protection of newly planted trees from livestock and 
other animals is important. Rabbits, mice, deer, and 
antelope can damage trees. Repellants can be applied 
in fall to help protect the young trees, Providing sup- 
plemental water to newly planted trees is beneficial 
and increases survival. Adequate water should be sup- 


* SHERMAN J. FINCH, woodland conservationist, Soil Conserva- 
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plied during the first year to help the plants develop 
a good root system. 

Assistance in planning windbreaks is available 
through the local office of the Soil Conservation Ser- 
vice or the Colorado State Forest Service. 


Windbreak suitability groups 


Soils in the eastern part of the survey area have 
been placed in five groups based on soil properties. 
The group in which each soil has been placed is shown 
at the end of the mapping unit description. The soils 
in each group are suited to similar species and have 
similar response to management. Table 3 lists the ex- 
pected performance of a few of the species. The height, 
growth, and survival estimates are based on general 
observations and estimates. Group 4 is not rated in this 
table because it consists of soils on which establishment 
is marginal or not recommended. Group 5 is not rated 
in table 3, but the soils in this group have some native 
trees, mainly cottonwood and willows. The table also 
gives the expected height that trees and shrubs of 
each species reach at about 20 years of age and the 
survival rate of new trees that can reasonably be ex- 
pected after 1 or 2 years, if replanting is required. 
The rating in the “Vigor” column refers to the density 
of foliage, freedom from disease or damage from in- 
sects, and the general appearance of the tree. 

Soils on foothills and in the mountainous part of 
the Area have not been placed in windbreak groups, 
because windbreaks are seldom planted in these areas. 
Soils on the foothills that are similar to those on the 
plains can be expected to have growth rates equal to 
or better than those on plains because of somewhat 
better moisture relationships. 

The windbreak suitability groups in the survey area 
are briefly described in the following paragraphs. 


WINDBREAK SUITABILITY GROUP 1 


This group consists of deep and moderately deep, 
well drained loams, silt loams, and clay loams. It oc- 
cupies a large part of the plains part of the survey 
area. 


WINDBREAK SUITABILITY GROUP 2 


This group consists of deep and moderately deep, 
well drained sandy loams and fine sandy loams. This 
group is relatively small in extent and is mainly in the 
extreme eastern part of the survey area. Soil blowing 
is a hazard in some places. Leaving a strip of vegeta- 
tion or stubble between rows of trees helps to overcome 
this hazard. 


WINDBREAK SUITABILITY GROUP 3 

This group consists of shallow soils and clayey soils 
that are well drained but that either have low available 
water capacity or lack good aeration for tree roots. 
Also included in this group are some complexes that 
include soils that are suitable for tree planting and 
soils that are not. Careful onsite investigation is neces- 
sary before planting on the soils of these complexes. 


WINDBREAK SUITABILITY GROUP 4 
This group consists of soils that are generally un- 


suitable or unfavorable for tree planting because of 
one or more limitations. These limitations are salinity, 


alkalinity, shallowness, and low available water capac- 
ity. 
WINDBREAK SUITABILITY GROUP 5 

This group consists of deep and moderately deep, 
poorly drained soils on bottom lands, on low terraces, 
and in upland valleys. The water table is within the 
root zone of trees and shrubs. Salinity is slight to 
moderate. Many of the soils are subject to flooding. 
These factors limit the establishment of trees, and 
only water- and salt-tolerant trees and shrubs are suit- 
able for planting. Cottonwood and willows generally 
grow on these soils, but these trees are seldom planted. 


Wildlife‘ 


Wildlife is a product of the soil on which it lives. 
From the soil must come the various components that 
make up areas where wildlife can find places to feed, 
breed, rear young, escape enemies, and otherwise sur- 
vive. Basically, the soil must provide food, cover, and 
water; these make up wildlife habitat. 

The quality and quantity of habitat available largely 
determine the kinds of wildlife that are present. Al- 
though the soils largely determine the availability and 
kinds of habitat, land use and management and avail- 
ability of water also greatly influence wildlife popula- 
tions in Larimer County Area. 

Land use, to a large extent, determines the kinds of 
wildlife that are present and their populations. 

The availability of water for irrigation has resulted 
in land use changes that greatly affected the kinds and 
numbers of wildlife. Irrigation has changed sub- 
stantial areas from range, which has limited natural 
precipitation, to cropland. Wheat, barley, dry beans, 
corn, and hay are the main irrigated crops. The intro- 
duction of grain and, to a lesser extent, forage crops 
has allowed an excellent population of waterfowl and 
at least a fair population of pheasants to become es- 
tablished where previously only wildlife species native 
to range existed. 

Soils directly influence the kinds and amounts of 
vegetation and the amount of water available, and in 
this way they indirectly influence the kinds of wild- 
life that can live in an area. Soil properties that affect 
the growth of wildlife habitat are thickness of the soil 
useful to crops, surface texture, available water 
capacity, wetness, surface stoniness or rockiness, haz- 
ard of flooding, slope, and permeability. 

In table 4 the soils of this survey area are rated for 
producing seven elements of wildlife habitat and 
four groups or kinds of wildlife. The ratings indicate 
relative suitability for various elements. These ratings 
are good, fair, poor, and very poor. 

A rating of good means that habitat is easily 
improved, maintained, or created. There are few or no 
soil limitations in habitat management, and _ satis- 
factory results can be expected. 

A rating of fair means that habitat can be improved, 
maintained, or created on these soils, but that moderate 
soil limitations affect habitat management or develop- 
ment. A moderate intensity of management and fairly 
frequent attention is required to ensure satisfactory 
results. 


™By Epic W. Mustarp, biologist, Soil Conservation Service. 
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TABLE 3.—Suitability of windbreak suitability 


Ponderosa pine 


Rocky Mountain juniper 


Soils 2 
Height at 20 . . Height at 20 : i 
wears Survival rate Vigor years. Survival rate Vigor 
Feet Percent Feet Percent 
Group 1 18-20 80 | Good _-_-_-~-- 8-12 80 | Good --_-_-_-- 
Group 2 20-22 90 | Good ~--~----- 10-14 90 | Good ~_-_-_--__ 
Group 3 12-15 75 | Fair ~--_---___ 8-10 80 | Good ~__------- 


A rating of poor means that habitat can be im- 
proved, maintained, or created on these soils, but the 
soil limitations are severe. Habitat management is 
difficult and expensive and requires intensive effort in 
places. Results are questionable. 

A rating of very poor means that under the pre- 
vailing soil conditions it is impractical to attempt to 
improve, maintain, or create habitat. Unsatisfactory 
results are probable. 

Each soil is rated according to its suitability for pro- 
ducing various kinds of plants and other elements that 
make up wildlife habitat. The ratings take into account 
mainly the characteristics of the soils and closely re- 
lated natural factors of the environment. They do not 
take into account climate, present use of soils, or pres- 
ent distribution of wildlife and people. For this reason, 
selection of a site for development of wildlife habitat 
requires onsite inspection. 

The elements of wildlife habitat for which the soils 
are rated in table 4 are briefly described in the follow- 
ing paragraphs. 

Grain and seed crops are annual grain-producing 
plants, such as barley, wheat, corn, and dry beans. 

Grasses and legumes are domestic grasses and 
legumes that are established by planting and provide 
food and cover for wildlife. Grasses include tall and 
intermediate wheatgrasses, meadow foxtail, Russian 
wildrye, reed canary-grass, and timothy. Legumes 
commonly used are alfalfa, sweetclover, red clover, 
and alsike clover. 

Wild herbaceous plants are native or introduced per- 
ennial grasses and forbs that provide food and cover 
for upland wildlife. Examples are Indian ricegrass, 
western wheatgrass, alkali sacaton, blue grama, salt- 
grass, foxtail barley, alkali cordgrass, and switchgrass. 
Forbs include loco, fringed sage, hairy goldaster, sun- 
flower, yucca, and pricklypear. 

Coniferous plants are cone-bearing trees and shrubs 
that provide cover and frequently furnish food in the 
form of browse, seeds, or fruitlike cones. They com- 
monly grow in their natural environment, but can be 
planted and managed. Examples are pines, juniper, and 
ornamental] trees and shrubs. 

Shrubs produce buds, twigs, barks, or foliage that 
is used as food by wildlife, or they provide cover and 
shade for some wildlife species. These plants most com- 


monly grow in their natural environment. Examples 
are four-wing saltbush, rabbitbrush, big sagebrush, 
mountainmahogany, bitterbrush, and serviceberry. 

Wetland plants are annual and perennial herbaceous 
plants that grow wild on moist and wet sites. They 
furnish food and cover mostly for wetland wildlife. 
Examples are smartweed, tufted hairgrass, spikerush 
and other rushes, sedges, cattails, and northern reed- 
grass. Submerged and floating aquatics are not in- 
cluded in this category. 

Shallow water areas are areas of surface water that 
have an average depth of less than 5 feet that are use- 
ful to wildlife. They are natural wet areas or those 
created by dams or levees or by water-control devices 
in marshes or streams. Examples are waterfowl feed- 
ing areas, wildlife watering developments, wildlife 
ponds, and beaver ponds. 

Table 4 also rates soils according to their suitability 
as habitat for the four kinds of wildlife in the survey 
area—open-land, woodland, wetland, and rangeland. 
These ratings are related to ratings made for the ele- 
ments of habitat. For example, soils rated as very poor 
for shallow water developments are rated very poor for 
wetland wildlife. 

Open-land wildlife consists of birds and mammals 
in areas of cropland, pasture, meadow, lawns and in 
areas overgrown with grasses, herbs, shrubs, and vines. 
Examples are robin, house finch, American kestrel, 
red-tailed hawk, pheasant, western meadowlark, 
mourning dove, killdeer, cottontail, jackrabbit, and 
red fox. 

Woodland wildlife consists of birds and mammals in 
wooded areas containing either hardwood or coni- 
ferous trees and shrubs, or a mixture of both. Examples 
are blue grouse, Steller’s jay, Clark’s nutcracker, 
thrushes, vireos, woodpeckers, snowshoe hare, bobcat, 
mule deer, and black bear. 

Wetland wildlife consists of birds and mammals in 
swampy, marshy, or open-water areas. Examples are 
ducks, geese, herons, shore birds, rails, red-winged 
blackbird, kingfishers, muskrat, mink, beaver, and rac- 
coon. 

Rangeland wildlife consists of birds and mammals 
in natural range. Examples are pronghorn antelope, 
coyote, jackrabbit, mountain plover, lark bunting, 
golden eagle, and western meadowlark. 
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groups for tree and shrub plantings 
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Siberian elm Russian-olive 


Common lilac Squawbush (Quailbush) 


Height at| Survival . Height at| Survival ‘ Height at! Survival * Height at| Survival é . 
20 years rate Vigor 20 years rate Vigor 20 years rate Vigor 20 years rate Vigor 
Feet Percent Feet Percent Feet Percent Feet Percent 
20-25 90 | Fair _-- 16-20 85 | Fair __- 6-8 90 | Good _-~ 5-7 90 | Good, 
25-30 95 | Good --- 16-20 90 | Good _-- 6-8 90 | Good _-- 5-7 90 | Good. 
15-20 80 | Fair _-- 12-18 80 | Good __- 5-7 85 | Fair ___ 4-6 85 | Good. 


Recreation ° 


Knowledge of soils and their properties is necessary 
in planning, developing, and maintaining areas that 
are used for recreation. In table 5 the soils in Larimer 
County Area are rated according to their limitations 
to use for playgrounds, camp areas, picnic areas, and 
paths and trails. Additional soil interpretations for 
use in planning recreational developments are also 
found in this table. 

In table 5 the soils are rated as having slight, mod- 
erate, or severe limitations for the specified uses. For 
all of these ratings, it is assumed that a good cover of 
vegetation can be established and maintained. A 
limitation of slight means that the soil properties are 
generally favorable and limitations are so minor that 
they can be easily overcome. A moderate limitation 
is one that can be overcome or modified by planning, 
by design, or by special maintenance. A limitation of 
severe means that costly soil reclamation, special 
design, or intensive maintenance, or a combination of 
these, is required. 

Camp areas are used intensively for tents and small 
camp trailers and the accompanying activities of out- 
door living. Little preparation of the site is required 
other than shaping and leveling for tent and parking 
areas. Camp areas are subject to heavy foot traffic and 
limited vehicular traffic. The best soils for this use 
have mild slopes, have good drainage, have a surface 
free of rocks and coarse fragments, are free from flood- 
ing during periods of heavy use, and have a surface 
that is firm after rain but not dusty when dry. 

Pienic areas are attractive natural or landscaped 
tracts used mainly for preparing meals and eating 
outdoors. These areas are subject to heavy foot traffic. 
Most of the vehicular traffic, however, is confined to 
access roads. The best soils for this use are firm when 
wet but not dusty when dry, are free of flooding during 
the season of use, and do not have slopes or stoniness 
that greatly increase the cost of leveling sites or of 
building access roads. 

Playgrounds are areas that are used intensively for 
baseball, football, badminton, and similar organized 
games. Soils suitable for this use need to withstand 
intensive foot traffic. The best soils for this use have 
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a nearly level surface free of coarse fragments and rock 
outcrops, have good drainage, are free from flooding 
during periods of heavy use, and have a surface that 
is firm after rain but not dusty when dry. If grading 
and leveling are required, depth to rock is important. 

Paths and trails include areas used for local and 
cross-country footpaths, as well as bridle paths. It is 
assumed that these trails are used as they occur in 
nature, with little or no soil preparation. Wetness, 
flooding, slope, surface texture, coarse fragments on 
the surface, and surface rockiness or stoniness are the 
main limitations. 


Soil Properties 


Extensive data about soil properties collected during 
the soil survey are summarized in this section. The two 
main sources of these data are the many thousands of 
soil borings made during the coarse of the survey and 
the laboratory analyses of samples from representative 
soil profiles. 

When the soil scientist makes soil borings during 
field mapping, he can identify several soil properties. 
These properties include the seasonal moisture con- 
dition, or the presence of free water and its depth in 
the profile; the thickness of the soil and its color; the 
texture, or amount of clay, silt, sand, and gravel or 
other coarse fragments; the structure, or natural pat- 
tern of cracks and pores in the undisturbed soil; the 
consistence of soil in place under the existing moisture 
conditions; the root depth of existing plants; soil pH 
or reaction; and content of free carbonates. 

Samples of soil material are analyzed in the labora- 
tory to verify the field estimates of soil properties and 
to characterize key soils, especially properties that can- 
not be estimated accurately by field observations. Lab- 
oratory analyses are not conducted for all soil series 
in the survey area, but laboratory data for many of 
the soil series are available from nearby areas. 

Based on summaries of available field and laboratory 
data, and listed in tables in this section, are estimated 
ranges in engineering properties and classifications 
and in physical and chemical properties for each major 
horizon of each soil in the survey area. 


Engineering properties 
Table 6 gives estimates of engineering properties 
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TABLE 4.— Wildlife 


[See text for definitions of “good,” “fair,” “poor,” and “very poor.” Absence of an entry indicates the soil was not rated. Asterisk 
behavior of the whole 


Potential for habitat elements *—- 


Soil name and map symbol 


Grain and seed crops | Grasses and legumes oe Coniferous plants 
Altvan 
iat eth ace ee eae cei ete ces Pair ate er ce Good __-.-~_-----_ O00. (Es en es ee See bale AY 
*3, 4: 
Altvan part ~--------- 
Satanta part 
Aquepts: 
Sree ee a ee) 
6: asset ee te oe the 
Ascalon 
7) Ot awe SS Se eee Fair cot soos Good .2222--e-2-552) Paitecoccec. eee ss | sateen ct esl se see ss 
Bainville: 
*9: 
Bainville part _--.---------------- Paifes oso 22 aes Maitscseses sss-~ airs Set oes ed ol a 
Epping part --------.------------ Poor! a2. = a0 Se Poor 2225-22. 3-22 ait ee oh 
*10: ‘ 
Bainville part Pairs 22322 2be2c2 Haitecit==-s4-2 5252 Pair ete d sh soe eee eee ot ee oS 
Keith part __-____ Mair 22212 oes Good -.----------- Paine oh 26 eee Se ee eee 
Baller: 
Baller part ____._____--.___------ Very poor ___~---- Very poor —-------- Poors seen ee ee tN ee 
Carnero part ~------------------- Poorsa-2e2slsci-. Pairecenete ecco Pair 2s2222 sono bs 5|h2ense la ee 
*12: 
Baller part: c3- 532s ns eo Very poor —_-_~--- Very poor ------__ Poor), tie 2 nk See le Se a 
Rock outcrop part. 
Blackwell: 
(3 -SecSec Ue oat eens Sis Set Sa Poor sie csosseheu Poor 2-2 2snseseseS- Fair’ 222222 ee eee eS 
Boyle 
WAS es ot see RS Very poor 
*16, 17: 
Boyle part ___._-__________-____ Very poor 
Ratake part Poor 
Breece: 
[85 19) 20: ees ee sees Seve le ses Maik 2oSo 233525325 air ich S42 Se eoves Good: iss seo 3h oe et 
Carnero: 
2 |) See t eee eee ESS oso Poor: 225---25--+252 Fair ~------------_ Pair: 222222522 Sees fi cece ee acae se 
Caruso 
DD a aia ee Bere ee Paints: 223 2222.54 Fair ccos ten euic G00d.. 2G ssne ees Soe ek 
Clergern: 
Toe ye eet A Re) ie PoOOre ws a PO0P 3293 eee Pair 2. tte eon cl ae aoe eee 
Connerton: 
"24, 25: ; 
Connerton part -------_----------- Poor a.223-2- 35.224 Pair ctes asc ce0su) Painiesetskeeces | sace eee es SS See 
Barnum part ~_--~--~~----------- Poor aceon el eosSs Pair: eon oes Good: 22a ae ee a 
Cushman: 
2627 et ee Soe ee Fair: oco2scsceeses2 Good ~_-~----~--~- Pair oceontJeze s| oye eee cect 
Driggs 
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habitat potentials 


indicates mapping unit consists of two or more dominant kinds of soil. See mapping unit description for composition and 
mapping unit] 
T 


Potential for habitat elements *—Continued Potential as wildlife habitat for— 

Shrubs Wetland plants Shelley weer Open-land Woodland Wetland Rangeland 
Good -~--------- Poor ~~ .---+--- Very poor ~-_--- Goods iene on nS Very poor __--__ Good. 
Good —_-~------ Poor’ =s-<s42c-+ Very poor —--_-- Good: su322 522s eee es se Very poor __. Good. 
Poor ~.-------- Very poor ---.-- Very poor _____- Fair sscc225ce soc ee Very poor __---_ Fair. 
Very poor —----_ Good S.o222e" Poor —~--------- Bair ecto. eS Fair: 22-2223. 5 Poor. 
Very poor ______ Good ____---_-- Good ~---~----- Pain’ 22252022 lasees oe eee Fair = s-2-2-52 Fair. 
Fair’ 222-5225 Poor: 22222622) Very poor -_~--- Wale 22s soe eee Very poor —--~-- Fair 
Bait jc 522 Poor ____..-_-- Very poor ~----- Bair 2. oe ee eS ale ol Very poor —.---_ Fair. 

eee ee Very poor ----_-| Very poor ------| Fair —-_~------|----------.-_----|] Very poor ____-_} Poor. 
Poor ~~ ~~---_-- Very poor —--_-- Very poor —_--__ Fair. 
Very poor —~-_-- Very poor __-__- Very poor __--~- Good. 
Pair 2ss625224 Very poor ______ Very poor —_-_-- Very poor __---_]---___--_-__----- Very poor -_---- Poor. 
Poor -_.------- Poor ____--____ Very poor —--_-- Raib Ge2 ce te ee ee Very poor —_---- Fair. 
Pair 2 oe0 2025) Very poor —.-_-- Very poor ---_-- Very poor __----|---___---__------ Very poor —----- Poor 
Fair —.-------- Good ~__------- Good ~_-------- Poor. 224 022s2¢|ib- 2: -2 se Good ~------.- Fair. 
Pain’ w2S2se 220 Very poor _----- Very poor __-_-- POOF, x2Sctcasee= | ook Very poor -_____ Poor. 
Fair ~.-------- Very poor _____- Very poor —--___ Poors nesses ese lee oe oe Very poor 
Good __.------_ Poor ~~----~--- Very poor ---_-- Bah roe at ee es ee Very poor 
Fair secscuce Poor qasoesce te Very poor ---_-_ Pair: otucen oo he cote ee Very poor --____ Fair. 
Poor: 223252 Poor ~_~----_-- Very poor ~--___ Bait aoe ok et Very poor -----_ Fair. 
Fair ---------- Fair® fec23 2 Pair. bee War 2 2stoe 0 hw 4 oeh et Fair —-__----- Fair 
Fair | o-254-%-2- Very poor ____-- Very poor __-_-~ POOR « Sst an Foe Sect ss ess Very poor ----._ Fair. 
Fait esas Poor —_~----_-- Very poor __-_-- POOF aoe et re 2 ee a Very poor __-.-- Fair. 
Good ----~----- Poor -_-------- Very poor ~----- Mais fr ee he ee Very poor __---~ Good. 
Fair. Asns sone Poor n2eseckes, Very poor —--_-- Pair 2822 2e5s|Seo eo a Very poor —--___ Fair 


86 


SOIL SURVEY 


TABLE 4.—Wildlife habitat 


Soil name and map symbol 


Potential for habitat elements *— 


Grain and seed crops 


Grasses and legumes 


Wild herbaceous 
plants 


Coniferous plants 


Elbeth: 
*30: 
Elbeth part ~------------------+- 
Moen part ~--------__--------- 
Farnuf 
Biot thd ie a sete 
*32: 
Farnuf part —~-----~---------~- 
Boyle part ~------------------ 


Rock outerop part. 


Fluvaquents: 
33 


Fort Collins: 


34-3536, 37 see bo eet ees 


Foxcreek: 


36 eee es ae oe fo ee oe ee, 


Gravel pits: 
42. 


Haploborolls: 
*43: 
Haploborolls part ~~_--~--_-_._- 
Rock outcrop part. 
Haplustolls: 
An SET IDE ee ia eR ae a A 
*45: 
Haplustolls part -------------_- 


Rock outcrop part. 


*52: 


Kildor part -.-----_----------- 


Shale outcrop part. 


Kim: 
Oo BA 55 pote ee a ee 

*56: 
Kim: part. 2--.-=-- 22-50 


Thedalund part —~_-__---______- 


Very poor —------- 


Very poor —------- 


Good 
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potentials—Continued 
Potential for habitat elements '—Continued Potential as wildlife habitat for— 

Shrubs Wetland plants See yar Open-land Woodland Wetland Rangeland 
Godd:.ase 8222 Very poor ___--_ Very poor —--_-_ Ma oh loc sees, Good ~----_---_ Very poor __.-_- Good 
Good ~.__.---- Very poor ____-_ Very poor ___--_ Mair et fo ese |i See eee Very poor __--_- Good 
Good? 2-2-3 et (bo eee Very poor ---_-- Good) 25-2 c22| see tee Very poor —_--~_ Good 
Good j22nenesed bese es ata e ease Very poor —--_-- Good. 2-225 se psce eee Be Very poor __---- Good 
Fair: 232226225 Very poor __---- Very poor —_-_-- POOr 22's a es ES sel Very poor __--__ Poor 
Pair, <eiet Good ~_--__-_-- Good __-----_-- Poor 23s aaa |e ee ee Good -_----~--- Fair 
Fair ~~ ------- POOF :2 252020552 Very poor —_-_-- PA Sook eae they Cees ew ot Very poor —--_-- Fair 
Fair -~_------- Good _----~---- Good ____---_-- Poor nee ee Good ~--------- Fair 
Good ~--------- Very poor ____-- Very poor --__-- Good wee 22 se ds bo tee Very poor --_.-_ Good 
Good ~_-------- Very poor ____-- Very poor __---- Good. w224- Sebo. eet sae Very poor __--~- Good. 
Pair’ 2etecssee Very poor ------ Very poor _____- Very poor ___--_|---_--------__--~ Very poor —---_- Poor. 
Fair o.s-222--L Very poor ~----- Very poor -___-- Very poor __---_|---_---~--------- Very poor __---- Poor. 
Fair’ 2. 2225-5 Very poor __--_- Very poor __-___ Very poor ___-~_|----------------- Very poor ~----- Poor. 
Good ~--------- POOP 2-54) so Very poor --__-_ Good 20-2 te fee he Very poor ---.-- Good. 
Poor __--~~---- Poor ~--------- Very poor _-__-- Fair? 22s2e2s8ee) 2 Very poor -_-_-- Poor. 
Good ~_----~--- Very poor ------ Very poor —-__-- Good? jac. 2c en ee Very poor __-_-~ Good. 
Fair -_~------- Poor ---~------ Very poor -_-.-- Pair oon scan |eesee oes st see Very poor __-___ Fair. 
Baeif< 22Sccie cs Poor ~--------- Very poor ___-__ Bait cic AR es tas eee Very poor —--_-_ Fair. 
Fair --_------- Very poor __---~ Very poor —-__-- Fairs cso ee oo se ee Very poor __-_-- Fair. 
Fair ---------- Very poor ~_---- Very poor ____-- Fair: 22-22 Se|s5-2k eka ee Very poor ------ Fair. 
Fair® 2-2-2. 5 Very poor ____-- Very poor _-_-__ Poor) ee ee Ve oe Very poor _--_-- Fair. 
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TABLE 4.—Wildlife habitat 


Potential for habitat elements 7— 


Soil name and map symbol : 
Grain and seed crops | Grasses and legumes Wild ae Coniferous plants 
Kirtley: 
BP cette al A ied ee Fain. essesstebsan Good -~-~--------- Good" San Sen en sae Seana bee et 
*58: 
Kirtley part Pair.s 22-2 s03 0 elSe0 
Purner part Very poor —------- 
LaPorte: 
*59: 
LaPorte part -_-------------_----- Poor Lease ce Wair cece lee Pair 3 328 2 so | ee 
Rock outcrop part. 
Larim 
G0) ee Fe ee ee Bet See Poors sass sese es Fair cee) 22S see aif! scesee see t eee eee cee oe 
Larimer: . 
Gl pet ar a SS Get ee Poor 22882 oo eee Ratt2e-- 5 os ene se Pair. sseeoe se seees [fob ne ee ee ee 
*62: ; 
Larimer part _-_-_----------_----- POOF ee Fairies. sent sn Pair 2-252 oe a See 
Stoneham part —----.--~---------- Poora2- Sasa Poor.22222s-2322-2- Good: jc os en=5 5242 ons ote ees 
Longmont 
630 bs he ee Rt nt ee eee ee See Very poor ---~---- POOF. 2 220 Saeco oe Waifs those eee | Sea 
Loveland: 
CAs cist oP ne SA ak as Pe EL Very poor ~__-~--- POors-2 22522-22325) Good) 22822. a8oee |e e ee se eae ote 
Midway 
OSes ee eb ee ee es POOF: = eee css WARY eo Be Pair cessoesesiele|p nee eee eas 
Minnequa: : | 
O6r soc aes 8 bie see ee ee Poors shes etice Poor ~____--------- Fairy ioe so saeceess|b oe Seco ec ses 
*67: : 
Minnequa part ~------------------ Poor —------_---~-- Poor 222 4232522520U Fair ~-------------]-------------------- 
LaPorte part ~-----~~-----.-~---- Pooro2--=-5-s-245 Pair 22-2 22222c7 =e) Hair. soce seo ee ce ees 


Otero: 
1 Ci | ane fare ee Poor _____----_--~_ Pair sec. estes Mair’. chocescoes ou] sie te hae ee 


*80: 
Otero part 224 ao ee See 
Nelson part 


Pendergrass: 
*82: 


Pendergrass part __.---___-____ Very poor -------- Very poor -------- Poot e222 ene eel ne el eee 


Rock outcrop part. 
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Potential for habitat elements *—Continued 


Potential as wildlife habitat for— 


Shrubs Wetland plants Speen eats Open-land Woodland Wetland Rangeland 
Good ~---~---_- Very poor ~-__-- Very poor —----- Good: 2350 3258 be oe es Very poor ------ Fair. 
Good ~------~-- Very poor _-_--_ Very poor ____-- Very poor 
Fair —-- ~-----.- POOYr ~ee- eee ek Very poor —--_-_- Very poor 
Pair <i 2222220 Very poor —.---- Very poor ______ Pair: 3. eio ese hook se Very poor ___~__ Fair 
Fair «22222054 Very poor ____-- Very poor —--_-- ait aces te oie oe Very poor -_--.- Fair. 
Fair \ 252 es Very poor ____--- Very poor _-.--_ Fair: (22 ton. eo  B Very poor --.--- Fair 
Fair: ss222252-2) Very poor __---- Very poor ----__ Paire 222825) s on ee ss Very poor —_---- Fair 
Fair ----~----- Very poor __---- Very poor _--__- Fait? 2502'S Very poor ------ Fair. 
Poor -.-~------ Good _--------- Good __.------- Very poor _----_|--__--__---------_ Good ~.-------- Poor 
Fair 2.s-2es55 Good ~--------- Good __-------- Poor! 2 s2cfeeh eo ee Eek Good ~_-------- Fair 
Fain: 9222-2 — + Very poor _.---- Very poor __-___ Poor: 232 cae eee a ee Very poor __--__ Poor. 
Poor ~_-------- Poor _----~----- Very poor ~_-_-- Poors = 2ef sas ee ee ite Very poor —_---- Poor 
Poop 23 foe Poor. 2-224002>5 Very poor —_-__- POOM 2S 22 5) See ee Very poor -__-__ Poor 
Fair ~_-------- Very poor -_---— Very poor —--_-- Fairs 22200. eon sb te Very poor —----_ Fair. 
Fair —-_--~----- Poor __-------- Very poor —--_-- Pait 3S So se ess Very poor —_---~ Fair. 
Good ~_-------- Very poor ~----- Very poor —--_-- Pair 4232220053 | 52) eae A Very poor ~--__- Good 
Fair ---------- Poor __-----.-- Very poor ---_~- Bair: -o2--32--6-[-25-5- te Very poor —--~-- Fair. 
Bair ..22 22-2222) Good ~__------- Good ____..--__ Poor 22223 2335) | bho eh Se Good ~___~---~- Fair. 
Fair n<2ssc--5 10) eee Very poor __.___ Pair 2. coed a ee Very poor _-~--- Fair 
Mair: 22 -2-- Good __---_---- Poor) 2 3 2s2 Pair (a2 5 5 sso2 oes. 5 oS see Mair toss 2 22 Fair. 
Fair --~------- Poor ~--------- Very poor --____ Pair eteosssuso |e ee ls Very poor —.---- Fair 
Fair ---------- Poor seco ae la Very poor ---_-_ Very poor 
Pair: (== se eee Poor ~--------- Very poor ~-_.-_ Very poor 
Fair Sooo Poor ~--~------ Very poor ~-__-- Bair 22 2s ee Very poor ______ Fair 
Fait sion ecsod Very poor ______ Very poor ______ Poor? cette) oa eee Very poor —----- Poor 
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TABLE 4,—Wildlife habitat 


Soil name and map symbol 


Potential for habitat elements '— 


Grain and seed crops | Grasses and legumes Wild see Coniferous plants 
Pinata: 
*83: F 
Pinata part ~..-----------------~- Very poor __-.---- Very poor —_~----_ Wain tes a ee, Pair oxi lst eee 
Rock outcrop part. 
Poudre : 
Sac elas eientteoeesewetencceancs POOF 2 S2S82-soos552 Maine Soo eh NGOS ha Se Bo ah atc eat a 
Purner 
BG? on rate ere eee ee Very poor __~--_-- Poor 222002 oe es Paik ie Ste es A 
*86: : 
Purner part —------------__------ Very poor _.------ Poor se25 (Sane so Fain Sess ee 5 etn y eS 
Rock outcrop part. 
Ratake: 
*87: 
Ratake‘part.2-. 22922522.) as Very poor __--~--- Very poor —_-.-~-~ Pook ase foe e sees [Soe SS ees 
Rock outcrop part. 
Redfeather: 
BGs set ei oe Se arn tn oh Very poor __---.-_ Very poor __._-__- POOF 2222 ese se Very poor —------- 
Renohill 
890 °90 nat ee een ees Wainy fe Good _______- Fain. aoe le ee 
*9|: 
Renohill part ~-----------------_~ Paik coiec. 222. Good ~-~-~~------- Feit 23 ee |e ee eS 
Midway part __--.--_------------ Poor _.-_~_-_------ Pain er oss Pair ~~ es ee oe [eo 
Riverwash: 
RR ea Very poor —_------ Very poor —_---___ POO? Aa=2s5ce8oc GL [susie et a ee 
Rock outcrop: 
93. 
Satanta: 
94 955 96. OF ae ee Doe os Ses Maib? 2e2ee-Ss cee Good ~_-____---.-- POI nec oe canst eae ee eee 
Satanta Variant: 
98. cies oS ie tA EE on at Daal Good __~-_---~-~-~- Good _--------~--_ Wain oo eee el ese a 
Schofield: 
*99; 
Schofield part __---___-----_-----_ POOP. 2220 Sean tik & Poor 2-222) ns Good )- #2552 22232 Good ~_--.-------- 
Redfeather part -----_----__-----_ Very poor ~-._-.-~ Very poor —~_------ Poor .-aec esol} Very poor —_------ 
Rock outcrop part. 
Stoneham: 
100; LOU 102 2/103. 4225 oe Poor eses-soen-3-5 Paint c oo oe eo Pair’ 22225 s<2e2 feu perience ceed 
Sunshine: 
N04 fis oe he i ee, POOF: 22 sa8 ee Poor'i2s2 3+. te Good | ao lee 
Table Mountain: 
WOO cate. At eh Be ate 2h eee. pit piped PA ad Pale 22 a ose Pairs oa U1 heen ee ee cE | eee ee eee acento 
Tassel 
(062.225 Fe Sa es SA Very poor —___--_-- POOr es eh ele POOr ase 8s om sete ee a 
Thedalund: 
WOT LOS eee eae al Poor 25-4655 252. Poor2-2 202 Pair o-oo -ee |S ae te ed 
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Shrubs Wetland plants Pia aie Open-land Woodland Wetland Rangeland 
Fair) .o--2222.2-) Very poor —_-_-- Very poor __---- Poor) 2s--ss2+2- Pair. 222255225 Very poor --_--- Fair. 
Good ___-------| Good ~~~------- Good ~-----~--- Pair a.ce20022- |b ono eo ces Good ~----~---- Good 
Fair =-2--5---- Very poor ____-- Very poor —-__-- Poor. 2s se ate Ee ees Very poor —.-~-- Fair 
Fair ~~~ _---_ Very poor __---_ Very poor ____-- Poor! 22 wee ee ee Very poor ____-- Fair 
Good _----~---_ Very poor ___--- Very poor —----_ Poor: 22022 ee Nese Very poor —____-- Fair. 
Poor assssesss- Very poor ____-- Very poor —--_-- Very poor —----- Very poor ------ Very poor —___-- 

Fair: 3 2222555 Poor 22-s=-+-+- Very poor —----- Faire js oo ete ee Se Very poor —_---- Fair. 
Pair -22leieksss Poor ~--------- Very poor __--__ Fair. 22teecstes|e0 0 eo oe Very poor __-.-- Fair. 
Pair i -soe5 28 Very poor —_-___ Very poor —----_ Paitieast ie ee ee Very poor —_--~- Fair. 
Very poor —_--~- Pair - 2225522 Very poor ~---~— Very poor 22-2 | 22 oe ee POOF j22225. 0254 Poor. 
Poor. =+----22-- Very poor ~_---- Very poor —----_ Pair 22402. ae) hb ee Very poor —----- Fair. 
Good ~-~.------ Paite is--n-a2_| Fair® <ii is lsete Good.) | LN) Se air 2 sb Fair 
PRP? ooo eee Poor? 2222505. 54 Very poor _____- Fair —---------- Good ~-----~--- Very poor __-___ 

Poor ~-----~-~-- Very poor --_--- Very poor ____-- Very poor ___--- Very poor ___-__ Very poor ____-_ 

Fair. .cssc225-- Poor 222-25 Very poor ___-_- Fait ose ssoue|2-2-2 =. elec Very poor —---__ Fair. 
Wair -Js2--s26-2 Very poor —_—-__ Very poor —_-_-~ Bai oooh ee oe at Very poor —---_~ Fair. 
Good ~--------- Poor —~-------- Very poor ____-- Wai oo2 Sash es fees he ee Very poor --_--- Fair 
Poo? .coseuee-= Very poor ~----_ Very poor __-_-- Poor =e octet SLES S Very poor _-~--- Poor 
Fair ---2.-4--= Very poor —_--_- Very poor —___~_| Poor icone Cees si Very poor ~----- Fair. 
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TABLE 4.—Wildlife habitat 


Potential for habitat elements '— 


Soil name and map symbol 


Wild herbaceous 


Grasses and legumes olante 


Coniferous plants 


Grain and seed crops 
Thiel 
FO9. eS oee A  S ee i Peorsas ests ae 
Tine: 
VPOR NW Cle tet ere tet ee oe Poor _-----------__ 
Trag: 
¥ 12: 
Trag part ~-.---~-------_-_--_----- Very poor ____-___ 
Moen.part: 22.2025 2025 ca ees Poor s--2-=s-2--34 
Ulm 
(3 IA, poe hoe et ee Oe ee ant FORE oat agi al 
Weld: 
Pi he Se aot ae SS oe Soe Fait 2.ucssetnessss 
Wetmore: 
*116: 
Wetmore part _-____-----__-___---- Very poor -------- 
Boyle part ~--...---_---------_--- Very poor —_____-- 
Moen part —~--_______-.--__-_-_-- Poor ______-__-___- 
BRL Zs 
Wetmore part _-__.-_--_-_--_ Very poor ________ 
Boyle part ~-~_-_-.------__-_----_ Very poor —___---- 
Rock outcrop part. 
Wiley: 
LTE: ls eee ng, mee eA ep ee POO? 2/.c6s-e eee 


Pair seach ease GOO a Fe RNS REE BG By 
LL) Wain 2&2 fe sea atte oe or et 
Very poor ________ Fattvscie oe ce |e SS ee See 
Poor -.22-- = -55== Good! -a25s=- eee Sse tee a ee 
Pairescs--2 ees Good) 2.220223 ee cet 
Bair o232o ahead Pai?) i222 -- =-2S4r5|-2 Sowa seo - eee 


Very poor —_______ Poot 2235022222205 Poor __------__---- 
Very poor _____--_ POOP 2 Sets od et lake ee 
Pail, oso see ea Pair osc) he ure dane eed eceeeoet! 


‘Tf irrigated, potential will be higher. 


and classifications for the major horizons of each soil 
in the survey area. These estimates are presented as 
ranges in values most likely to exist in areas where the 
soil is mapped. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Information is presented 
for each of these contrasting horizons. Depth to the 
upper and lower boundaries of each horizon in a typical 
profile of each soil is indicated. More information about 
the range in depth and in properties of each horizon is 
given for each soil series in the section ‘Descriptions 
of the Soils.” 

Soil texture is described in table 6 in standard terms 
used by the Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. “‘Loam,” for example, is soil material that is 
7 to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If a soil contains gravel or other par- 
ticles coarser than sand, an appropriate modifier is 
added, for example, “gravelly loam.” Other texture 
terms used by USDA are defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering are the Unified soil classification sys- 
tem (1) and the system of the American Association 
of State Highway and Transportation Officials 
(AASHTO) (2). In table 6 soils in the survey area are 
classified according to both systems. 


The Unified system classifies soils according to 
properties that affect their use as construction mate- 
rial. Soils are classified according to grain-size dis- 
tribution of the fraction less than 3 inches in diameter, 
plasticity index, liquid limit, and organic-matter con- 
tent. The soils are grouped into 5 classes. There are’ 
eight classes of coarse-grained soils, identified as GW 
GP, GM, GC, SW, SP, SM, and SC; six classes of fine- 
grained soils, identified as ML, CL, OL, MH, CH, and 
OH; and one class of highly organic soils, identified 
as Pt. Soils on the borderline between two classes 
are designated by symbols for both classes ; for example 
CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral 
soil is classified as one of seven basic groups ranging 
from A-1 through A-7 on the basis of grain-size dis- 
tribution, liquid limit, and plasticity index. In group 
A-1 are coarse grained soils that are low in content of 
fines. At the other extreme, in group A-7, are fine 
grained soils. Highly organic soils are classified as A-8 
on the basis of visual inspection. When laboratory data 
are available, the A-1, A-2, and A-7 groups are 
further classified as follows: A-l-a, A-1-b, A-2-4, 
A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. The esti- 
mated classification of soils in the survey area is given 
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Potential for habitat elements *—Continued 


Potential as wildlife habitat for— 


Shrubs Wetland plants | Shallow water Open-land Woodland Wetland Rangeland 
Good. 2sene ees Very poor —___-- Very poor ______ Paw pS-bo. seh eeeeat see Very poor ______ Good 
Bair .s2<sssedes Very poor —..--- Very poor —--~-- POOP. se ene ee Very poor -_---_ Poor. 
Wair i eeececass Very poor ______ Very poor --__-- Poor vee see eek Pee eee eet Very poor —----_ Fair 
Good ___--~--~-- Very poor ______ Very poor --_--- Was nope io a eee eee ak Very poor __-_-- Good 
Good _.----___- Poor  ~__.-~-__- Poor -sees2222_ Bair’, Seen hn Sooo ee ees Very poor -----_ Fair. 
Poor. Lessee 55 Very poor ____-- Poor 2322220) Patt 2.3 s2 es ol ee Very poor _--_-- Poor. 
Good ___------- Very poor —~_---- Very poor —_-.-- Very poor ____--| Poor ~--~------- Very poor. 

Pair jot ece feces Very poor —----- Very poor ----__ POOP 2222 eee es See se oe Very poor ___--_ Poor. 
Good __-------- Very poor _...--- Very poor ____-- Wait’ eseacsse-|-22see. fae sees Very poor __---- Good 
Good ~_~--~---- Very poor __-___ Very poor __-___ Very poor —___-_ Poor?) 2222s222<> Very poor. 

Fair jo ces Very poor -_-_-- Very poor -_---_ POOR Su sesseu= [eno dk ee Very poor __~--- Poor 
Poor, 2025422 Poor ~~-~-----. Very poor _.-_-_ Pair Co.ai5 0282p ee eee Very poor ______ Poor. 


in table 6. Also in table 6 the percentage, by weight, 
of cobbles or rock fragments more than 3 inches in 
diameter are estimated for each major horizon. These 
estimates are determined largely by observing the 
volume percentage in the field and then converting it, 
by formula, to weight percentage. 

The percentage of the soil material less than 3 inches 
in diameter that passes each of four standard sieves 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistency of soil. 
These indexes are used in both the Unified and the 
AASHTO soil classification systems. They are also used 
as indicators in making general predictions of soil be- 
havior. Range in liquid limit and plasticity index are 
estimated on the basis of test data from the survey 
area or from nearby areas and on observation of the 
many soil borings made during the survey. 

All estimates in table 6 have been rounded to the 
nearest 5 percent. Thus, when the ranges of grada- 
tion and Atterberg limits extend a marginal amount 
across classification boundaries (1 or 2 percentage 
points), the classification in the marginal zone has 
been omitted. 


Physical and chemical properties 


Table 7 shows estimated values for several soil char- 
acteristics and features that affect behavior of soils in 
engineering uses. These estimates are given for each 
major horizon, at the depths indicated, in the repre- 
sentative profile of each soil. The estimates are based 
on field observations and on test data for these and 
similar soils. 

Permeability is estimated on the basis of known re- 
lationships between the soil characteristics observed 
in the field, particularly soil structure, porosity, and 
gradation or texture, that influence the downward 
movement of water in the soil. The estimates are for 
water movement in a vertical direction when the soil 
is saturated. Not considered in the estimates are lat- 
eral seepage or such transient soil features as plowpans 
and surface crusts. Permeability of the soil is an im- 
portant factor to be considered in the planning and 
design of drainage systems, in evaluating the potential 
of soils for septic tank systems and other waste dis- 
posal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to 
hold water and make it available to plants. Important 
characteristics are content of organic matter, soil tex- 
ture, and soil structure. Shallow-rooted plants are not 
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TABLE 5.—Recreational development 


[“Peres slowly” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for 


definitions of “slight,” “moderate,” 


and “severe.’ 


? Asterisk indicates mapping unit consists of two or more dominant kinds of soil. 


See mapping unit description for composition and behavior of the whole mapping unit. Absence of an entry indicates soil was not 


rated] 


Soil name and 


map symbol Camp areas Picnic areas Playgrounds Paths and trails 
Altvan 
Wipo2y Gees eee eek bee Slight: 4S feee onan tae Slight -------------_-_ Slight ~--------------- Slight 
*3,4: 
‘Altvan part —___.- Slight Slight Moderate: slope —----~- Slight 
Satanta part ~_--- Slight -~-) Slight Moderate: slope —----- Slight. 
Aquepts 
Ob eee See Se Severe: wetness ~_---- Severe: wetness ~----- Severe: wetness ~_--~- Severe: wetness. 
Ascalon 
Up cele were She Sat Bs Slight: 32-2222 Sosehen4 Slight -.----------__-- Slight: (222225 4o5sse5 Slight. 
BWen ates Slight ~~ -------------- Slight ~----------_---_ Moderate: slope ~----- Slight. 
Bainville: 
xO. 
Bainville part ----| Moderate: dusty ------ Moderate: dusty ----__ Moda slope; Moderate: dusty. 
usty. 
Epping part ~_~--- Moderate: slope; Moderate: slope; Severe: slope; Moderate: dusty. 
dusty. dusty. dusty. 
*10: 
Bainville part ----] Moderate: slope; Moderate: slope; Severe: slope; Moderate: dusty. 
dusty dusty. dusty. ; 
Keith part --~---_ Slight ----.--------~-- Slight ~---..---------- Moderate: slope —--._- Slight. 
Baller: 
*Ul: 
Baller part ~-__--- Severe: slope; large Severe: slope; large Severe: slope; large Severe: large stones. 
stones, stones. stones. 
Carnero part —-_-_ Severe: slope -------- Severe: slope -~----~-- Severe: slope ~----~-- Moderate: slope. 
*12: 
Baller part ------_ Severe: slope; large Severe: slope; large Severe: slope; large Severe: slope; large 
stones stones. stones. stones. 
Rock outcrop part. 
Blackwell 
na tiusa dh loe 232 Severe: wetness; Severe: wetness; Severe: wetness; Severe: wetness; floods. 
floods, floods. floods. 
Boyle : 
(Ar St ee Blight .--3---425225200 Slight: -22--2-5.0ss25-3 Severe: Slight. 
WS) oe mance aul Severe: slope —_---_-- Severe: slope —-____-- Severe Moderate: slope. 
*16: : 
Boyle part ~------ Slight. 22+-s=s-ss<2255+ Slight: -2¢-5 422520302 Severe: slope -_..-~~- Slight. 
Ratake part ~----- Slight s-2------sst2e Slipht*/22-2 22520 sesso Severe: slope —.------ Slight. 
#17: 
Boyle part ~------ Severe: slope —------~ Severe: slope ----~--- Moderate: slope. 
Ratake part —-___- Severe: slope —~~----~- Severe: slope —------- Moderate: slope. 
Breece 5 
VB yt Ate sale ons hGs ha Sal Slight. ac eck ew Slight: 2202. =e Moderate: small Slight. 
stones. , 
19. .22S S82 oo eee Slight: =-------2 5245-5 Slight /24--¢r sent Severe: slope —------- Slight. 
20" shee so ssa-* aes Severe: slope —------- Severe: slope ------~- Severe: slope -------- Moderate: slope. 
Carnero : 
Dl at ece oo Sete es Moderate: percs Slight: .=.s22o0 2208 se Moderate: slope; peres | Slight. 
slowly. slowly. 
Caruso 
22. eee cee eae Severe: floods ~------- Moderate: floods; Severe: floods ~.---___ Moderate: wetness. 


wetness. 
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paras Camp areas Pienic areas Playgrounds Paths and trails 
Clergern: 
23: et enn oes oe Slight: «22. 2a Slight=..22) 03) Asst Moderate: slope —----- Slight. 
Connerton: 
*24: 
Connerton part ---] Slight ~-_--_.-------__ Slight «22 --42-s22ceh Slight ~----_---------- Slight. 
Barnum part —--~- Severe: floods Moderate: floods _----_ Severe: floods ~----~-- Slight. 
*25: 
Connerton part —--] Slight --_~------~-~--- Slight:.ss=> 2255332535 Moderate: slope —~---- Slight. 
Barnum part —-~-- Severe: floods ~_.----- Moderate: floods ____-_ Severe: floods —-____~- Slight. 
Cushman 
26: obo 8 De ete Moderate: dusty ~---~- Moderate: dusty —----- Moderate: dusty ~----- Moderate: dusty. 
Dei det a SOS ae Moderate: dusty ~----- Moderate: dusty ----_-- Severe: slope; Moderate: dusty. 
dusty. 
Driggs 
7p ae eae ea Slight: 2+. 222222 2.4.— Slight: .5--2204 72 test Slight): 2.22 = ee ohne Slight. 
D0 AAS apie Severe: slope ~ ------- Severe: slope -------- Severe: slope —-_~-_-- Moderate: slope. 
Elbeth: 
*30: 
Elbeth part ~----- Severe: siope -----~-- Severe: slope ~~ ------ Severe: slope —.-~~--- Moderate: — slope. 
Moen part ~_-_---- Severe: slope ~_---~-— Severe: slope ~~ ----- Moderate: slope. 
Farnuf 
BY) 22ers 3 tees Ne ol Slight ~ ----------_---_ Slight.) 22 2-0 tess Severe: slope  -------- Slight. 
*32: 
Farnuf part —.---- Severe: slope —---~---- Severe: slope ~_------ Severe: slope -~-~---- Moderate: slope. 
Boyle part ~ ~----_ Severe: slope —-~_--~- Severe: slope ~~----_- Severe: slope; depth to | Moderate: slope. 
rock; small stones. 
Rock outcrop part. 
Fluvaquents: 
OO ge tage oh ole pedal Severe: floods: Severe: floods; Severe: floods; Moderate: floods; 
wetness. wetness. wetness. wetness. 
Fort Collins: 
34,35) 3622852 _.._| Moderate: dusty __~--- Moderate: dusty _.--~-_ Moderate: dusty ~----- Moderate: dusty. 
B7 ois ele ee oe eS Moderate: dusty -.---- Moderate: dusty __---_ Severe: slope; Moderate: dusty. 
dusty. 
Foxereek: 
BB Shed ati tee, Bhat | Severe: floods; Severe: wetness __-_-- Severe: wetness ~.--~- Severe: wetness. 
wetness. 
Gapo 
A go euteemecaeses Severe: wetness __--~_ Severe: wetness __--~~ Severe: wetness -_--~- Severe: wetness. 
Garrett 
AQ see ee a eS Severe: floods ~-__-~_- Moderate: floods __---- Moderate: floods -.-~-~ Slight. 
IS Sone eh eae Slight ~---.------_---- Slight ~--------------- Slight: ..-s---. oss Slight. 
Gravel pits: 
42. 
Haploborolls: 
+43: 
Haploborolls part-_| Severe: slope -------- Severe: slope ------~- Severe: slope -.-~---- Severe: slope. 
Rock outcrop part. 
Haplustolls: 
PV deena eee teeae eae Oe Severe: slope -____--- Severe: slope —-~-----_ Severe: slope -_------ Severe: slope. 
*45: 
Haplustolls part --| Severe: slope —__-_-_- Severe: slope ------~_ Severe: slope - ------- Severe: slope. 


Rock outcrop part. 
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5 pies Camp areas Pienic areas Playgrounds Paths and trails 
Harlan 
46 o2ec os eo ee et Slight: 2.2322 -s2sen208 Slight:.22- 2228-2 eee Slight __---_----______ Slight. 
47 celivcen occ ced Slight. ..~-2-+--+--us-< Slight ~_---_.----___-_ Severe: slope ________ Slight. 
Heldt 
i I Le aoe SEDER en eT Moderate: peres Moderate: tooclayey --| Moderate: too clayey; Moderate: too clayey. 
slowly. peres slowly. 
49 et ee ee Moderate: percs Moderate: tooclayey -_| Severe: slope. 
slowly. 
Keith 
BO) wat oce= ete a Slight -_-------------- Slight:s22235 s.5-4es2 5 Slight: 2124 oes Slight. 
Kildor 
|) ee ns So tl Moderate: percs Moderate: tooclayey --| Moderate: slope; too Moderate: too clayey. 
slowly; too clayey. clayey. 
*52: 
Kildor part -_---- Severe: slope -----~-- Severe: slope ~--.-_-- Severe: slope ~------- Medora too clayey; 
slope. 
Rock outcrop part. 
Kim: 
63,84 et bee Moderate: dusty -_---. Moderate: dusty —-_--_ Moderate: dusty; Moderate: dusty. 
slope. 
Be Se ear Se Moderate: dusty —------ Moderate: dusty —----- Severe: dusty; slope __| Moderate: dusty. 
*56: 
Kim part --.----_ Moderate: dusty ~----- Moderate: dusty —_---- Severe: dusty; slope __| Moderate: dusty. 
Thedalund part --_| Moderate: dusty ~--_-_ Moderate: dusty ------ Severe: dusty; slope; 
depth to rock. 
Kirtley: ? 
BP ates aes Slight: 2: ssc2etsec-be2 Slight __----_--___---- Severe: slope; depth Slight. 
to rock. 
*58: . 
Kirtley part _----- Moderate: slope —----- Moderate: slope —--L-- Severe: slope; depth Slight. 
to rock, 
Purner part —__--- Moderate: slope —----- Moderate: slope __-.-- Severe: slope; depth Slight. 
to rock. 
LaPorte: 
*59: 
LaPorte part —---_ Severe: slope ---~---~ Severe: slope -_-_---- Severe: slope; depth Moderate: slope. 
to rock. 
Rock outcrop part. 
Larim 
60. oes tee Severe: slope -__.---- Severe: slope —_..---~ Severe: slope; small Moderate: slope; small 
stones. stones; dusty. 
Larimer: 
OI ecoseutectoee S Moderate: dusty ------ Moderate: dusty __--~- Moderate: dusty _---_- Moderate: dusty. 
*62: 
Larimer part ----- Moderate: dusty --_-_- Moderate: dusty —----- Moderate: slope; Moderate: dusty. 
dusty. 
Stoneham part ----| Moderate: dusty ------ Moderate: dusty ------ Moderate: dusty; Moderate: dusty. 
slope. 
Longmont: 
63° wes te Severe: wetness; too Severe: wetness; too Severe: wetness; too Severe: wetness; too 
clayey. clayey. clayey. clayey. 
Loveland: 
64) ee ees Severe: floods; Severe: wetness ____-_ Severe: floods; Severe: wetness. 
wetness. wetness. 
Midway 
65: asosetececee eS Severe: slope; percs Severe: slope ----~.-~ Severe: slope; depth Moderate: slope; too 
slowly. to rock. clayey. 
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: 
pe ee Camp areas Picnic areas Playgrounds Paths and trails 
Minnequa: 
660 eee Moderate: dusty ~---~- Moderate: dusty ~----- Severe: slope; depth Moderate: dusty. 
to rock; dusty. 
*67: 
Minnequa part --_| Moderate: dusty ~--_-~ Moderate: dusty —_~---~ Severe: slope; depth Moderate: dusty. 
to rock; dusty. 
LaPorte part ~---- Moderate: slope ---~-- Moderate: slope ~----- Severe: slope; depth Slight: slope. 
to rock. 
Miracle: 
6G.) ee beh es Moderate: slope ~~---- Moderate: slope —_---- Severe: slope; depth Moderate: slope. 
to rock. 
Naz: 
BG: tt en Slight ~---------_------ Slight ~--_____---_-_-- Moderate: slope Slight. 
AQ. ch oe ee te Severe: slope -------- Severe: slope —------- Severe: slope —~~~------~ Moderate: slope. 
Nelson 
Zl pec Be oe eat Slight: ~2-----+.-~---=- Slight: 22225-4205. 220 Severe: slope -----_-~ Moderate: dusty. 
Newfork: 
Eb pea a Bee eee ees Severe: floods; Severe: floods; Severe: floods; Severe: wetness. 
wetness. wetness. wetness. 
Nunn: 
13). 74 2 Sessses a Moderate: too clayey__| Moderate: tooclayey —-| Moderate: tooclayey --| Moderate: too clayey. 
75 vest eo eect See Moderate: too clayey-_| Moderate: tooclayey --| Moderate: too clayey; Moderate: too clayey. 
slope. 
bec ey eee Severe: wetness —-___-~ Severe: wetness ------ Severe: wetness ______ Severe: wetness. 
Otero: 
Th 78,79 seen se Slight ~-~------_------ Slight:.22--2222-225- 2+ Slight ~--------------- Moderate: dusty. 
*380: 
Otero part ~------ Moderate: slope —~~-~-- Moderate: slope ~----- Severe: slope —---~--- Moderate: dusty. 
Nelson part ~---~~ Moderate: slope —~-----~ Moderate: slope —----~ Severe: slope -----_-- Moderate: dusty. 
Paoli 
BUC setae Pa eae Slight: 2222. S205. ee Slight 22222. 22os as Slight: 22-222 222- 23. Slight. 
Pendergrass: 
*82: 
Pendergrass part--); Severe: slope -~------- Severe: slope -------~ Severe: slope; depth Moderate: slope; small 
to rock. stones. 
Rock outerop part. 
Pinata: 
*83: 
Pinata part __---- Severe: slope —_--~---- Severe: slope -.-----_ Severe: slope -------- Severe: slope; large 
stones. 
Rock outcrop part. 
Poudre 
845 52 -t ae e seo Severe: floods; Severe: wetness ------ Severe: wetness —~----- Severe: wetness. 
wetness, 
Purner : 
85 55 ee etek Slight: s=-cs-22s----2-- Slight< 2222. 2o-252 9" Severe: depth to rock__| Slight. 
*86: 
Purner part ~_-_-- Severe: slope —--~-.-- Severe: slope -------- Severe: depth torock; | Severe: slope. 
slope 
Rock outcrop part. 
Ratake: 
*87: 
Ratake part ------ Severe: slope —-_----- Severe: slope ~------- Sl ahere slope; depth Severe: slope. 
to rock. 


Rock outcrop part. 
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Soil name and 


map symbol Camp areas Picnic areas Playgrounds Paths and trails 
Redfeather: 
BR cee a a Severe: slope --.-.--- Severe: slope -------- Severe: slope; depth Severe: slope. 
to rock. 
Renohill: 
89M ae eee ees Moderate: too clayey.-} Moderate: tooclayey --| Moderate: too clayey; Moderate: tooclayey. 
percs slowly; depth 
to rock. ; 
QO ats Sa not ae Moderate: too clayey--| Moderate: tooclayey _-!| Severe: slope; too Moderate: too clayey. 
clayey; percs slowly. 
*9l: 
Renohill part ~_---- Modes" too clayey; Moderate: too clayey; Severe: slope -.------ Moderate: too clayey. 
slope. slope. 
Midway part —__--_ Moderate: slope; too Moderate: too clayey; Severe: slope; depth Moderate: too clayey. 
clayey, slope. to rock, 
Riverwash: 
ye an ee Severe: floods -.------ Severe: floods ~--~---- Severe: floods _------- Severe: floods. 
Slight: 22-25 24 Slight. 
Moderate: slope —_ Slight. 
Severe: slope —-_-----~ Slight. 
Satanta Variant: 
Goes Ce ren ee OE Severe: floods -------- Moderate: too clayey; Moderate: tooclayey; | Moderate: too clayey; 
floods; wetness. floods. wetness; floods. 
Schofield: 
*99: 
Schofield part ---_| Severe: slope -------- Severe: slope ---~---. Severe: slope ---_---- Moderate: — slope. 
Redfeather part ._| Severe: slope -------- Severe: slope --~----- Severe: slope; depth Moderate: slope. 
to rock, 
Rock outcrop part. 
Stoneham: 
100, 10! Moderate: dusty -----~- Moderate: dusty -----~ Moderate: dusty ------ Moderate: dusty. 
O02? ne see oo SSeS Moderate: dusty ------ Moderate: dusty --_--- Moderate: dusty; Moderate: dusty. 
slope. 
VOB, oo Sern es ooh ae Moderate: dusty ------ Moderate: dusty ~----- Severe: slope ~--_---- Moderate: dusty. 
Sunshine: 
f04" Soo een Bae ae Severe: large stones --| Moderate: slope; large | Severe: slope -~------ Moderate: large stones. 
stones. 
Table Mountain: . 
105° Si s03. ees an Slights 3225 2 eS Slights\. 23-222. 7 Se Slight. .-52-5:--o% 0452 Slight 
Tassel 
NOG) 12 Atk es Severe: slope -__----- Severe: slope -------- Severe: slope; depth Moderate: slope. 
to rock. 
Thedalund: 
IGP. tae nt teehee a Moderate: dusty __---- Moderate: dusty —-_-_-- Slight. .22222-2 -S 220200 Moderate: dusty. 
106 cote ee eas Moderate: dusty ------ Moderate: dusty ~.---- Moderate: slope; depth | Moderate: dusty. 
to rock; dusty. 
Thiel: 
109) Sete en Severe: slope —_------ Severe: slope  ~--_--~- Severe: slope _-----~- Moderate: slope; small 
stones. 
Tine: 
(10. tains Moderate: small Moderate: small Severe: small stones --| Moderate: small stones. 
stones. stones. 
Pape tees ere Severe: slope -----_-- Severe: slope -------- Severe: slope —~------ Severe: slope. 
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pees fol Camp areas Picnic areas Playgrounds Paths and trails 
Trag: 
*112: 
Trag part __.----- Severe: slope ~----.-- Severe: slope -~~.---- Severe: slope ---~---- Moderate: slope. 
Moen part ~-_----- Severe: slope -----~--| Severe: slope -------- Severe: slope  -------_ Moderate: slope. 
Ulm: 
TRS pee ce ee s Moderate: too clayey--| Moderate: tooclayey —-| Moderate: tooclayey --| Moderate: tooclayey. 
PEAR pee ee a Moderate: too clayey__| Moderate: tooclayey __| Moderate: slope; too Moderate: too clayey. 
clayey. 
Weld: 
(As ee ee Moderate: percs Slight. “-2-2-> 222-2052 Moderate: percs Slight. 
slowly. slowly. 
Wetmore: 
*t16: 
Wetmore part -.--| Severe: slope ~--~-~~- Severe: slope ------~_ Severe: slope; depth Moderate: slope. 
to rock. 
Boyle part ___---__ Severe: slope —~--_---~ Severe: slope -------~ Severe: slope; depth Moderate: slope. 
to rock; small stones. 
Moen part -------- Severe: slope ~~~ ~~~ Severe: slope ~~ ---~-~ Severe: slope —-_------ Moderate: slope. 
*UI7: 
Wetmore part ---_|] Severe: slope —-------- Severe: slope —-------_ aA rt slope; depth Severe: slope. 
to rock. 
Boyle part ~------ Severe: slope -------- Severe: slope -~--~---~ Severe: slope; depth Severe: slope. 
to rock ; small stones. 
Rock outcrop part. 
Wiley: 
(hf: peeeeer eee ee reer) Moderate: dusty ____-- Moderate: dusty —~.---- Moderate: dusty ------ Moderate: dusty. 
1 es eee oe Re Moderate: dusty _..--- Moderate: dusty ~---~- Moderate: dusty; Moderate: dusty. 
slope. 


likely to use the available water from the deeper soil 
horizons. Available water capacity is an important 
factor in the choice of plants or crops to be grown and 
in the design of irrigation systems. 

Soil reaction is expressed as range in pH values. The 
range in pH of each major horizon is based on many 
field checks. For many soils, the values have been veri- 
fied by laboratory analyses. Soil reaction is impor- 
tant in selecting the crops and ornamental or other 
plants to be grown, in evaluating soil amendments for 
fertility and stabilization, and in evaluating the cor- 
rosivity of soils. 

Salinity is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter 
at 25° C. Estimates are based on field and laboratory 
measurements at representative sites of the nonirri- 
gated soils. The salinity of individual irrigated fields 
is largely affected by the quality of the irrigation water 
and the irrigation practices. Hence, the salinity of in- 
dividual fields can differ greatly from the value given 
in table 7. Salinity affects the suitability of a soil for 
crop production, its stability when used as construction 
material, and its potential to corrode metal and 
concrete. 

Shrink-swell potential depends mainly on the 
amount and kind of clay in the soil. Laboratory mea- 
surements of the swelling of undisturbed clods were 
made for many soils. For others it was estimated on 


the basis of the kind of clay and on measurements of 
similar soils. Size of imposed loadings and the mag- 
nitude of changes in moisture content are also impor- 
tant factors that influence the swelling of soils. 
Shrinking and swelling of some soils can cause damage 
to building foundations, basement walls, roads, and 
other structures unless special designs are used. A high 
shrink-swell potential indicates that special design and 
added expense is required if the planned use of the soil 
does not tolerate large volume changes. 

Risk of corrosion, as used in table 7, pertains to 
potential soil-induced chemical action that dissolves 
or weakens uncoated steel or concrete. The rate of cor- 
rosion of uncoated steel is related to soil moisture, 
particle-size distribution, total acidity, and electrical 
conductivity of the soil material. The rating of soils for 
corrosivity to concrete is based mainly on the sulfate 
content, soil texture, and acidity. Protective measures 
for steel or more resistant concrete help to avoid or 
minimize damage resulting from corrosion. Instal- 
lations of steel that intersect soil boundaries or soil 
horizons are more. susceptible to corrosion than instal- 
lations entirely within one kind of soil or within one 
soil horizon. 

Erosion factor K is a measure of the susceptibility 
of a soil to particle detachment and transport by rain- 
fall. It is a quantitative value determined by experi- 
ment and is used in an equation that predicts the 
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{Absence of an entry means data were not estimated. Asterisk indicates mapping unit consists of two or more dominant kinds of 


> means 
Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Altvan 
WneQvese ane ee ae eee 0-7 Loam, sandy loam ~_--_------------------- ML A-4 
71-86 | Clay loam, loam __--___--__--__.--___-__--_ CL A-6 
36-60 | Gravelly loamy sand ~-_.----__.--__---_-___ SP A-1 
*3,4: 
Altvan part ~--_.---_-. 0-7 Loam, sandy loam —__-____--__-----------_ ML A-4 
7-36 | Clay loam, loam ~--_---_--_--------------- CL A-6 
36-60 | Gravelly loamy sand .--___-____-__~-___--_ SP A-1 
Satanta part ~------__- 0-12 | Loam, clay loam _--__--___---_-------_---- ML A-4 
12-18 | Clay loam, loam __-___-_________________-- cL A-6 
18-60 | Loam, fine sandy loam ~_-__-__--__---_---_ ML, SM A-4, A-6 
Aquepts 
Siibvsusuesecotecoe ele 0-60 | Variable. 
Ascalon 
TB cect ate See oe 0-6 Sandy loam, sandy clay loam —_---.--____-_ SM A-2 
6-20 | Sandy clay loam _..___-_-______.________ sc, CL A-6 
20-60 | Sandy loam —~_--------_-_--__------------_ SM A-2 
Bainville: 
Bainville part —_.------ 0-5 | Silt loam, loam _____------- CL-ML, CL A-4, A-6 
5-24 | Silt loam, silty clay loam —_.___--______.-__. CL_ML, CL A-4, A-6 
24 | Bedrock. 
Epping part ---_------- 0-4 Silt loam, loam __-___-~___ ML A-4 
4-12 | Silty clay loam, silt loam —~--.---------_---_ ML A-4, A-6 
12 | Bedrock. 
*10: 
Bainville part —~-.--_--- 0-5 Silt loam, loam __-_.---_-_-_-------- CL-ML, CL A-4, A-6 
5-24 | Silt loam, silty clay loam —_-____--__--_--___ CL-ML, CL A-4, A-6 
24 | Bedrock. 
Keith part ___-____---- 0-5 | Silty clay loam, silt loam __-_-_-_- CL-ML, CL A-A 
5-16 | Silty clay loam, silt loam ~------.--------_- CL A-6 
16-602'| Silt Joam: 22-22 so-so sess ooo oe ee ML, CL-ML A-4 
Baller: 
*\I: 
Baller part _.--_.--__-- 0-11 | Stony sandy loam _~_----~----------------- SM A-2 
11 | Bedrock. 
Carnero part --.---__-- 0-10 | Loam, fine sandy loam ML, CL, CL-ML A-4, A-6 
10-30 | Clay loam, loam ________---___--_-- CL, CH A-6, A-7 
30 | Bedrock. 
#12: 
Baller part ------------ 0-11 | Stony sandy loam _______--__..------___-__ SM A-2 
11 | Bedrock. 
Rock outcrop part. 
Blackwell: 
138 veces fe SS ht 0-17 | Clay loam, loam _____-____-___-____ CL-ML, CL A-4, A-6 
17-35 | Clay loam, loam —__.-------__--___--__--_- CL A-6 
35-43 | Gravelly sandy loam —~~____-_.--___.___--__ SM, GM A-2, A-4 
43-60 | Sand and gravel __..__________-__-._-_-__- SP, GP A-1 
Boyle: 
[4 NS ees oe eo seen soot ee 0-5 | Gravelly sandy loam —-___--___-_____-__-__ SM, SM-SC A-2, A-1 
5-13 | Very gravelly sandy clay loam __________-__ SM-SC A-2 


Bedrock. 
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and classifications 


soil. ce mapping unit description for composition and behavior of the whole mapping unit. The symbol < means less than; 
more than] 


Percentage passing sieve number— 
Fragments er 
larger than Liguid limit Fee: 
pinches 4 10 40 200 
Pet Pct 
90-100 85-100 60-95 50-75 20-30 *NP-5 
0 95-100 90-100 85-95 70-80 380-40 15-25 
0 70-90 70-85 25-40 O25: | ose etn Se NP 
0 90-100 85-100 60-95 50-75 20-30 NP-5 
0 95-100 90-100 85-95 70-80 80-40 15-25 
0 70-90 70-85 25-40 0-5) bec e eee NP 
0 100 100 60-95 50-80 20-35 NP-10 
0 100 100 60-95 55-90 30-40 10-20 
0 100 100 50-90 40-75 20-40 NP-15 
95-100 90-100 70-95 2 a a ee NP 
0 95-100 90-100 80-100 40-55 20-35 10-20 
95-100 95-100 70-95 25299: facet eS ee NP 
0 100 100 85-100 70-90 20-35 5-15 
0 100 100 90-100 80-95 20-35 5-20 
0 95-100 95-100 95-100 70-85 20-40 5-10 
0 95-100 95-100 95-100 80-95 20-45 5-15 
0 100 100 85-100 70-90 20-35 5-15 
0 100 100 90-100 80-95 20-85 5-20 
100 100 95-100 85-95 20-30 5-10 
0 100 100 95-100 85-100 25-40 10-20 
100 100 95-100 85-95 20-80 NP-10 
40-60 70-90 70-90 45-60 25-80) “anaes ess NP 
0-5 95-100 75-100 90-100 50-90 20-30 NP-15 
0-5 85-100 80-100 80-100 60-95 35-55 15-35 
40-60 70-90 70-90 45-60 QR 8) fe tees NP 
0 75-100 75-100 70-95 50-70 20-35 5-15 
0 75-100 75-100 70-95 50-70 30-40 10~25 
0-5 50-75 50-75 40-60 252400 bet eee Ss NP 
0-5 20-70 20-70 15-30 O25: fesse eed NP 
0-5 85-95 50-70 30-50 15-25 15-30 NP-10 
0-10 70-90 20-60 15-35 15-25 15-25 5-10 
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Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Boyle—Continued: 
16, 17: 
Boyle part —.~.--_---_- 0-5 Gravelly sandy loam __.-__---------------- SM, SM-SC A-2, A-1 
5-13 | Very gravelly sandy clay loam —~-------_-_-_. SM-SC A~2 
18 | Bedrock. 
Ratake part ________--_ 0-10 | Gravelly sandy loam ___-----------------~- SM, ML A-2, A~4 
10-15 | Very gravelly loam ~_~___-_-_---_~________ A-1, A-2, A-4 
15 | Bedrock. 
Breece: 
18,19, 20 siee- seca 0-36 | Coarse sandy loam -__--_-------------.--- SM A-1, A-2, A-4 
36-60 | Gravelly loamy coarse sand, gravelly SM A-1, A-2 
sandy loam. 
Carnero: 
2) oe ee Oe a a ae 0-10 | Loam, fine sandy loam —_-__----------____-- CL, ML, CL-ML A—4, A-6 
10-80 | Clay loam: 2-2 en ee ee CL, CH A-6, A-7 
30 | Bedrock. 
Caruso 
22) eee ees oe aee ee 0-11 | Clay loam, loam ~------.------------------ CL, CL-ML A-6, A-4 
11-25 | Clay loam, loam _________-____-__-_-_____-_ cL — 
25-44 | Fine sandy loam, loam ~_--_----_~_-_-_---- SM, ML A-2, A-4 
44-60 | Sand and grave] __---.--__---------------- SP — 
Clergern 
23) eee ee eee 0-12 | Fine sandy loam, loam ~_-----_-------_---_- SM, ML A-4 
12-60 | Fine sandy loam ~-------------------_----- A-4 
Connerton: 
*24,25: 
Connerton part ~------- 0-8 Fine sandy loam, loam ~--_----_--------_._ SM, ML 
R=H0) Loan 22-54 cee eee ee gee CL-ML, CL A-4, A-6 
Barnum part -------_-- 0-10 | Loam, sandy clay loam —.-_--._-..------.-- L A-4 
10=60:,| | Js0am 2 eo Be eee ML, CL A-4, A-6 
Cushman 
26.20 scene seeks 0-2 Fine sandy loam, loam ~------------------- ML, SM A~4 
2-31 | Clay loam, sandy clay loam _____-__________ CL, CL-ML A-6, A-4 
31 | Bedrock. 
Driggs: 
71. ly 1; (geo nk are anes Ree 0-4 Loam, sandy loam __~_____--.-----_-__---~ 
4-30 | Clay loam, loam __-.-__-.__._-~-_----_-_--- CL-ML, CL A-4, A-6 
30-60 | Sand and grave] _________________--_--____ SP, GP -1 
Elbeth: 
*30: 
Elbeth part ~_---.------ 0-8 Loam, sandy loam ____-----_-_-.---.----_- ML, SM A-4, A~2 
8-56 | Clay loam, sandy clay loam ~~~------.----_- Sc, CL A-6 
56 | Bedrock. 
Moen part —~--_--------- 0-5 Loam, fine sandy loam ~.~------~---~------ ML, CL, CL-ML A-4 
5-23 | Clay loam, loam —~__------__---------__--__ A-6 
23 | Bedrock. 
Farnuf 
Se ee 0-4 Loam, clay loam ~___-__---------~---.----~ A-4 
4-21 | Clay loam, loam ~_-_-------.-_-~---~------- CL-ML, CL A, A-6 
21-60:|) Loam. 2225.7 cote ee ML, SM A-4 
"32; 
Farnuf part __..------- 0-4 Loam, clay loam ~---~--------.~----------- A-4 
4-21 | Clay loam, loam —_-------_-----_---------_ CL-ML, CL A-4, A-6 
21-600)Loam 7225-226 ae ee ML, SM A-4 
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Percentage passing sieve number— 

Fragments a 

larger than = oy Liquid limit ae 

olnghes 4 10 40 200 
Pet Pet 

0-5 85-95 50-70 30-50 15-25 15-30 NP-10 
0-10 70-90 20-60 15-35 15-25 15-25 5-10 
0-15 50-75 50-75 40-65 B0—60 ees ao eo NP 
5-20 20-50 15-50 15-45 LOAAO! foe NP 
0-5 90-100 75-95 35-50 15-40 10-20 NP-5 
0-5 80-95 50-95 80-50 i es {5 a NP 
0-5 85-100 75-100 70-100 50-90 20-30 NP-15 
0-5 85-100 80-100 80-100 60-95 85-55 15-35 
0 95-100 90-100 85-100 65-90 20-35 5-15 
0 95-100 90-100 80-100 60-90 85-50 15-30 
0 80-100 75-100 70-90 380-60 | NP 
0-5 40-80 40-80 30-50 O=b) nce ect ee NP 
0-5 90-100 75-100 50-75 85-55 fo NP 
0-5 90-100 75-100 55-75 85-50 Jo NP 
0-5 90-100 85-100 70-95 45-60 20-30 NP-5 
0-5 90-100 85-100 70-95 50-70 25-85 5-15 
0 85-100 85-100 75-95 50-70 15-25 NP-5 
0 85-100 85-100 75-90 50-80 20-30 NP-15 
0 95-100 90-100 85-95 45-60 | NP 
0 100 90-100 85-95 55-80 20-30 5-15 
0-5 80-100 80-100 75-95 50-85 foo NP 
0-5 75-100 75-100 75-100 60-90 20-85 5-15 
0-5 40-70 35-65 20-50 Hoi |e ate ee NP 
0-2 95-100 90-100 50-75 25-55 15-30 NP-5 
0-2 95-100 90-100 75-90 40-60 25-40 10-20 
0-5 90-100 90-100 85-95 60-75 20-30 NP-10 
0-5 80-100 75-100 70-95 55-80 25-85 10-20 
0 90-100 80-100 75-100 50-70 15-30 NP-5 
0 90-100 80-100 70-100 50-80 20-35 5-20 
0 90-100 90-100 65-90 45-65 15-30 NP-5 
0 90-100 90-100 75-100 50-70 15-30 NP-5 
0 90-100 80-100 70-100 50-80 20-40 5-20 
0 90-100 80-100 65-90 45-65 15-30 NP-5 
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Classification 
Soil name and map symbol Depth USDA texture ; 
Unified AASHTO 
In 
*32—Continued: 
Boyle part ~-~~---_---- 0-5 Gravelly sandy loam ~-_-__-_--_ Beco tesa SM, SC-SM A-2, A-1 
5-13 | Very gravelly sandy clay loam _-_--_------- Sc, SM-SC A-2 
18 | Bedrock. 
Rock outcrop part. 
Fluvaquents: 
33) ee et ees 0-60 | Variable. 
Fort Collins: 
34,935.36; 87 22catoeen ee 0-8 Loam, clay loam ~---~--~--__--_--------__-_ ML, CL-ML A-4 
8-18 | Loam, clay loam - --| CL A-6 
18-60 | Loam ~_---~------------------~---~------ ML, CL-ML A-4, A-6 
Foxcreek: 
30 ec oe ee esses 0-5 Loam, clay loam ~_-_----_------------------ ML A-4 
5-36 | Silty clay loam, sandy clay loam ~_--------_ ML A-4 
36-60 | Sand and gravel _____-_____---_------_-___ SP, oe a A-1 
Gapo 
a cee er dee a a 0-3 Clay loam, loam ___---_-----_-_--_____-_-- CL A-6 
3-60 | Clay loam, clay ~.-----.-_-___-.-_-_-_-___ CL A-6, A-7 
Garrett: 
26 Ce 9 Reema eee Me en aati eee Vere 0-15 | Loam, sandy loam .~---___.-_-___-------__ ML A-4 
15-39 | Clay loam, sandy clay loam ___-.~-------_.- CL A-6 
39-60 | Loam, sandy loam ____-.- ML, SM A-4 
Gravel pits: 
4D: oa eee ae Variable. 
Haploborolls: 
*43; 
Haploborolls part ~----_ 0-60 | Variable. 
Roek outcrop part. 
Haplustolls: 
AAT nth Soe Soon ee 0-60 | Variable. 
*45: 
Haplustolls part ------- 0-60 | Variable. 
Rock outcrop part. 
Harlan 
BOGE oes a an a ed 0-7 Fine sandy loam, loam ~_---.-_--__-------- ML, SM A-4 
7-27 | Clay loam, loam ~_--~----_------~--------- CL A-6 
272608) Gioam) 4 ee ee ee CL A-6 
Heldt 
48) 49 (oS Sot ee 0-6 Clay loam, silty clay loam ~_-___----__----- CL A-6, A-7 
6-60 | Clay, clay loam, silty clay ~--_-.-------_--_ CL, CH A-7 
Keith 
BE Sie ia ate hee Ra ee a 0-5 Silty clay loam, silt loam —-______-_-___---- CL-ML, CL A-4 
5-16 | Silty clay loam, silt loam ~_--.___--------_- L A-6 
16-60 | ‘Silt loam: 2222-22-25 -u se suas eek ee ML, CL A-4 
Kildor: 
eer en ne ee ee er 0-8 Clay loam, elay ~--------_-_-------------- CL, CH A-6, A-7 
828 | Clay, clay loam __..__-_-_-___-______.___--- CH, CL A-7 
28 | Bedrock. 
*52: 
Kildor part ~-----___-__- 0-8 Clay loam, elay ~--.-_-.__-_-___-.__._---_ CL, CH A-6, A-7 
6-28 | Clay, clay loaity 22-65 eee een CH, CL -T 


Bedrock. 
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Percentage passing sieve number— 


Fragments exe 
larger than = Liquid limit are aah 
3 inches 10 40 200 
Pet Pet 
0-5 85-95 50-70 30-50 15-25 15-30 NP-10 
0-10 70-90 20-60 15-35 15-25 15-25 5-10 
| 0 95-100 90-100 85-100 50-65 25-35 5-10 
0 95-100 90-100 85-95 60-75 25-40 10-25 
0 95-100 90-100 80-95 50-75 25-35 5-15 
0 90-100 90-100 15-95 55-75 25-30 NP-10 
0 95-100 95-100 80-100 70-90 30-40 5-15 
0-10 25-75 25-75 15-50 OST0! ken Fe et NP 
0 95-100 95-100 90-100 70-80 25-40 10-25 
0 95-100 95-100 90-100 70-80 30-50 15-30 
0-5 75-100 75-100 60-90 50-75 20-85 NP-5 
0-5 75-100 75-100 65-95 50-80 30-40 10-20 
0-5 75-100 75-100 50-80 35-60 15-30 NP-5 
0-5 95-100 95-100 85-95 40-60 |[__--- NP 
0-5 75-100 75-100 70-95 50-80 30-40 10-20 
0-5 75-100 75-100 65-75 50-70 25-35 10-15 
0 100 100 95-100 85-95 30-50 10-25 
0 100 100 100 70-95 40—80 20-40 
0 100 100 95-100 75-95 20-30 5-10 
0 100 100 95-100 85-100 25-40 10-20 
0 100 100 95-100 85-95 20-30 NP--10 
0 100 90-100 80-100 70-80 35-55 20-30 
0 90-100 85-100 80-100 70-80 40-60 20-35 
0 100 90-100 80-100 70-80 35-55 20-380 
0 90-100 85-100 80-100 70-80 40-60 20-35 
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SOIL SURVEY 


TABLE 6.—Engineering properties 


Classification 
Soil name and map symbol Depth USDA texture a 
Unified AASHTO 
In 
*52—Continued: 
Shale outcrop part, 
Kim: 
58 54 55 eto lt oe 0-7 Loam, clay loam, fine sandy loam __--_--____ ML, SM A-4 
7-60 | Loam, clay loam ~_--__~_~_._-_---_-.----_ CL-ML, CL A-4 
*56: 
Kim part ~_---------_-_ 0-7 Loam, clay loam, fine sandy loam ~-------~-- ML, SM A-4 
7-60 | Loam, clay loam ~-_-----_------------------ CL-ML, CL A-4 
Thedalund part ~_-_____ 0-37 | Loam, clay loam ~------~---~-----_-_---_-_ CL,SC A-6 
87 | Bedrock. 
Kirtley: 
BP ee wie ot ale a 0-4 Loam, fine sandy loam A-4, A-6 
4-26 | Loam, clay loam ~_-_-_-___________-_______ A-6 
26 | Bedrock. 
*58: 
Kirtley part ------_-___ 0-4 | Loam, fine sandy loam -__--.-------___---_ CL, CL-ML A-4, A-6 
4-26 | Loam, clay loam ~-----_---------.--_-----_ CL A-6 
26 | Bedrock. 
Purner part _.--_---__- 0-7 Fine sandy loam ~_-----------_-.._-______ SM, ML A-4 
7-14 | Fine sandy loam ~-----_~----~--__________ SM A-4 
14 | Bedrock. 
LaPorte: 
*59: 
LaPorte part ~----.--__ 0-9 Loam, fine sandy loam ~-------------~-_--- SM, ML A-2, A-4 
9-16 | Channery loam ~------__--__-_____________ CM, ML A-~2, A-1, A-4 
16 | Bedrock. 
Rock outcrop part. . 
Larim 
BO) el Save 0-4 Gravelly sandy loam, gravelly loam ________ M, SM A-1, A-2 
4-15 | Gravelly sandy clay loam, very gravelly GM, SM A-1, A-2 
sandy loam. 
15-60 | Very gravelly loamy sand ___._____________ GM, GP-GM A-1 
Larimer: 
Gly oes oe 0-4 Fine sandy loam —_...-._-----__--_-_______ A-4 
4-22 | Loam, clay loam ~-----------__--_-_-_ A-4, A-6 
22-30 | Gravelly sandy loam A~2, A-1 
30-60 | Gravel, cobbles, sand A-1 
“62: 
Larimer part ~--_~--_~- 0-4 Fine sandy loam ___--_-----_--_---------- ML, SM A-4 
4-22 | Loam, clay loam ~--------__---_---_------_ CL-ML, CL A-4, A-6 
22-30 | Gravelly sandy loam —_~---_-_-__-_________ SM A-2, A-1 
80-60 | Gravel, cobbles, sand __._________-_________ GP 1 
Stoneham part _--___-- 0-4 Loam +s osee5-s5¢ 8 osha es tne fs ose CL-ML, CL A-4 
4-10 | Clay loam, loam ___---_-_------_-.-_______ CL A-6 
10-60 | Loam ~--~--~------~-~---------_-----_--- ML-CL, CL A-4, A-6 
Longmont: 
BN eet eh 0-60 | Clay, elay loam ___---____------_-_-________ CL, CH A-7 
Loveland: 
G4 ee et 0-32 | Clay, clay loam __----_-_-__-_---------_______ CL A-6 
32-60 | Sand, grave] _--_---_-___._-_____________. GP, SP A-1 
Midway 
65? 2 ea Se oe aS 0-19 | Clay loam, clay __--__.__-____-___________ CL, CH A-6, A-7 
19 | Bedrock. 
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Percentage passing sieve number— 


Fragments fee Aah ut a 
larger than : a Liquid limit ae 
3 inches 10 40 
Pet Pet 

0-5 80-100 75-100 60-90 25-30 NP-5 
0-5 80-100 75-100 70-95 25-30 5-10 
0-5 80-100 75-100 60-90 25-30 NP-5 
0-5 80-100 75-100 70-95 25-30 5~10 
0-5 80-100 75-100 70-95 25-35 10-20 
0-5 85-100 85-100 70-95 20-35 5-15 
0-5 85-100 85-100 70-95 25-40 10-20 
0-5 85-100 85-100 70-95, 20-35 5-15 
0-5 85-100 85-100 70-95 25-40 10-20 
0-5 75-100 75-100 70-90 | = 45-60 |-----_- NP 
0-5 75-100 75-100 70-95 | = 85-5O |_---_-- NP 
0-5 75-100 75-100 55-90 20-30 NP-5 
0-5 50-90 50-90 35-85 20-30 NP-5 
0-5 50-75 50-75 80-65 | = 15-80 {__Uo eee NP 
0-5 30-80 25-70 20-50 | 15-80 |[_--_~ NP 
0-5 80-55 25-50 15-40 |  B+1B Jee NP 
0-5 85-100 75-100 70-95 | = 40-70 |_-- 
0-5 85-100 85-100 75-95 25-35 5-15 
5-10 70-95 50-75 35-50 | 20-80 |[_-- NP 
5-20 25-40 10-20 5-15 | Be NP 
0-5 85-100 75-100 70-95 | = 40-70 |__.__ ee NP 
0-5 85-100 85-100 75-95 25-385 5-10 
5-10 70-95 50-75 35-50 | 20-80 Jiu ~~ --__e_ NP 
5-20 25-40 10-20 S15 fo OB NP 
0 90-100 75-100 65-95 20-30 5-10 
0 95-100 90-100 80--100 25-40 15-25 
0 95-100 75-100 60-95 15-30 5-15 
0 100 100 90-100 40-60 20-30 
0-5 90-100 85-100 80--90 25-40 10-20 
0-10 40-80 30-70 20-40) [RB ut pee 
0 100 100 90-100 35-60 15-40 
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SOIL SURVEY 


TABLE 6.—Engineering properties 


Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Minnequa: 
66) eee Sete ete 0-4 Silt loam, silty clay loam ~_--------_--__---- ML A-4 
4-834 | Silt loam, silty clay loam __._-------------_ ML A-4 
34 | Bedrock. 
*67: 
Minnequa part ~------- 0-4 Silt loam, silty clay loam ~----------------- ML A-4 
4-34 | Silt loam, silty clay loam ~~-------_-.__---- ML A-4 
34 | Bedrock. 
LaPorte part ~--------- 0-9 Loam: =3ss0e<6 5 2255. ne SSS eae SM, ML A-2, A-4 
9-16 | Channery loam ___------------------------ GM, ML A-2, A-1, A-4 
16 | Bedrock. 
Miracle: 
b9e eS ited oe eet 0-10 | Sandy loam, sandy clay loam ~-----~------- SM A-4 
10-24 | Sandy clay loam _---_--------------------- sc, CL A-6 
24 | Bedrock. 
Naz: 
69), FOS ates el 0-5 Sandy loam, loam SM A-2, A-4 
5-60 | Sandy loam ____-_-----_-_---------------- SM A-2, A-1 
Nelson 
Tile sete sap telnet NTPN SS «tte 0-5 Fine sandy loam, sandy loam, loam ~-------- ML, SM A-4 
5-25 | Fine sandy loam, sandy loam ~---------~--- SM, ML A-2, A-4 
25 | Bedrock. 
Newfork 
TE ould Be ee oie 0-10 | Sandy loam, sandy clay loam, loam ~___----_ SM, SC, CL, ML A-4 
10-60 | Sand and gravel ___-_.-------------------- SP, GP A-l1 
Nunn: 
7h, T475,.16 sae ent eeeuel 0410) |) Clay Toam-o-2). fae ee see CL, CL-ML A-6, A-4 
10-60 | Clay loam, clay ~~~------------~---------- CL, CH A-6, A-7 
Otero: 
Ti WSU ae 0-60 | Sandy loam, fine sandy loam ____----------- SM A-2 
*80: 
Otero part —------------ 0-60 | Sandy loam, fine sandy loam ------------_--- SM -2 
Nelson part —---------- 0-5 Sandy loam, loam _____------_----------__ ML, SM A-4 
5-25 | Sandy loam __-_---~.------_.--____----__-- SM, ML A~2, A-4 
25 | Bedrock, 
Paoli . 
Be accnetce Geto eee ee 0-60 | Fine sandy loam, sandy loam ~------------- SM A-4 
Pendergrass: 
*82: 
Pendergrass part —---~- 0-5 | Fine sandy loam, loam —__---..----------~- SM A-2, A-4 
5-15 | Channery fine sandy loam ~-----------__-~__ SM A-2, A-4 
15 | Bedrock. 
Rock outcrop part. 
Pinata: 
*93: 
Pinata part ~---------- 0-10 | Stony sandy loam, stony loamy sand ---_---- SM A-4 
10-42 | Stony clay, stony clay loam ~---.-----~_---- GC, CL A-6, A-7 
42 | Bedrock. 
Rock outcrop part. 
Poudre 
G4 on Soe ee eek 0-60 | Fine sandy loam, sandy loam ~-~-----~_---- SM, ML A-4 
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Fragments Percentage passing sieve number— Ss Meee: arr 
larger than = = Liquid limit index y 
3 inches 10 40 200 
Pet Pet 
0-1 95-100 95-100 80-100 65-90 20-35 NP-10 
0-5 95-100 95-100 90-100 80-90 20-35 NP-10 
0-1 95-100 95-100 80-100 65-90 20-35 NP-10 
0-5 95-100 95-100 90-100 80-90 20-35 NP-10 
0-5 75-100 75-100 55-90 30-80 20-30 NP-5 
0-5 50-90 50-90 35-85 20-70 20-30 NP-5 
0 80-100 75-100 70-85 SD D0'. Hn Fe Ae NP 
0 80-100 75-100 70-90 40-55 25-85 10-15 
0-5 90-100 85-95 65-75 80-40 fo NP 
0-10 85-95 70-90 35-80 20=90"* || enn ee ea NP 
0-5 75-100 75-100 70-90 45-60 |[_-__--- NP 
0 75-100 75-100 60-85 S80-bd:. feos es NP 
0-10 80-100 75-100 50-90 40-70 15-25 NP-10 
0-25 40-70 30-50 15-80 oa eee eee ae, eS NP 
0-5 95-100 85-95 70-90 55-70 25-40 5-20 
0-5 95-100 90-100 85-95 65-75 35-60 20-35 
0 95-100 90-100 50-80 20-35 [-_ NP 
0 95-100 90-100 50-80 20580). jlo eS NP 
0-5 75-100 75-100 70-90 45-60 J_ NP 
0 75-100 75-100 60-85 30-50". josscheseoe se NP 
0 80-100 80-100 60-85 385-50) Jiu NP 
5-20 90-100 85-95. 60-80 25-40 15-30 NP-5 
40-70 80-95 75-90 70-80 , 20-40 15-30 NP-5 
15-30 80-95 75-90 55-85 B0— D0 ee NP 
30-50 65-75 65-75 55-70 40-70 35-50 15-30 
0-5 80-100 80-100 60-80 35-60 20-30 NP-5 
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SOIL SURVEY 


TABLE 6.—Engineering properties 


Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Purner 
O56 echo ae ee See 0-7 Fine sandy loam ~--~-----.--------------- SM, ML A-4 
7-14 | Fine sandy loam ~__--_--------_-----_-_~--- SM A-4 
14 | Bedrock. 
*86: 
Purner part ~-~-------_ 0-7 Fine sandy loam __-----.----------------- SM, ML A-4 
7-14 | Fine sandy loam __.---.___---_-__----_--- SM A-4 
14 | Bedrock. 
Rock outcrop part. 
Ratake: 
*87: 
Ratake part ~---------_ 0-10 | Channery loam, gravelly sandy loam ~---__-- SM, GM A-1, A-2, A-4 
10-15 | Very channery loam, very gravelly GM A-1, A-2, A-4 
sandy loam. 
15 | Bedrock. 
Rock outcrop part. 
Redfeather: 
G8: Soe oe Be 0-12 | Sandy loam, gravelly sandy loam ___-~--_--- SM, GM A-2, A-1 
12-17 | Gravelly sandy clay loam _--~---------_--~- GC A-2 
17 | Bedrock. 
Renohill: 
89. 90 v tee Es ne 0-3 Clay loam, silty clay loam ~---------------- CL A-6 
8-29 | Clay loam, clay ~----------------------~--- CL, CH A-6, A-7 
29 | Bedrock. 
*Ol: 
Renohill part ~--_---_-_- 0-3 Clay loam, silty clay loam ~_-_-____-_-_-_-- cL A-6 
8-29 | Clay loam, clay ____-_--------------------- CL, CH A-6, A-7 
29 | Bedrock. 
Midway part -_--_--_-- 0-19 | Clay loam, clay -----_-----------------_--- CL, CH A-6, A-7 
19 | Bedrock. 
Riverwash: 
OD ale se ete a ae 0-60 | Variable. 
Rock outcrop: 
93. 
Satanta: 
94, 95, 96, 97 -_-------- 0-12 | Loam, clay loam ~.-_.----..-----+-~-------+- ML, CL A-4, A-6 
12-18 | Clay loam, loam ~___-----_----~----------- cL A-6 
18-60 | Loam, fine sandy loam ~__~-~---___---_-_-- ML, SM A-4, A-6 
Satanta Variant: 
98 eee ee eee a 0-9 Clay loam: 0 Se ee eb CL A-6 
9-26 | Clay loam __----~-~--.-~--~----------+--+-- cL A-6 
26-60 | Loam, sandy loam ~__----~--~--------.~~_- ML, SM A-4, A-6 
Schofield: 
*99: 
Schofield part ~-------_ 0-12 | Coarse sandy loam ~-_-----------~--------- SM A-1, A-2 
12-27 | Gravelly sandy clay loam, gravelly sandy SM-SC, SC -2 
loam, gravelly loamy sand. 
27 | Bedrock. 
Redfeather part ~__-_~__ 0-12 | Sandy loam, gravelly sandy loam ___________ SM, GM A-2, A-1 
12-17 | Gravelly sandy clay loam ____---__.---___-- Gc A-2 
17 | Bedrock. 


Rock outerop part. 
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Percentage passing sieve number— 


Fragments al a 
larger than Liquid limit seni 
eanehes 10 40 200 
Pet Pet 

0-5 75-100 75-100 70-90 45-60 |_____ NP 
0-5 75-100 75-100 70-95 80-000 iicee ce oe ee NP 
0-5 75-100 75-100 70-90 45-60 |_-_____- NP 
0-5 75-100 75-100 70-95 Bs. Meade n wacree eta a NP 
0-15 30-75 25-75 25-70 | Ss | Mad [ee NP 
5-20 20-50 15-50 15-45 102A ie Pee ne we NP 
0-10 40-95 35-90 20-65 T0535 facade NP 
5-15 25-55 20-50 15-45 10-30 25-40 10-20 
0 85-100 80-100 80-95 70-80 80-40 10-20 
0 85-100 85-100 80-100 70-90 35-60 15-35 
0 85-100 80-100 80-95 70-80 30-40 10-20 
0 85-100 85-100 80-100 70-90 30-60 15-385 
0 85-100 85-100 80-100 75-95 35-60 15-85 
0 100 100 60-95 50-80 20-85 NP-15 
0 100 100 60-95 55-90 30-40 10-20 
0 100 100 50-90 40-75 20-40 NP-15 
0 100 90-100 65-95 50-85 25-40 10-20 
0 100 90-100 65-95 50-85 25-40 10-20 
0 100 75-100 60-80 40-65 /----_-_-.-___.___ NP 
0-5 75-100 75-90 40-50 20-30 15-30 NP-5 
0-10 65-80 50-75 30-45 25-35 20-40 5-20 
0-10 40-95 35-90 20-65 10-35. Joces 2 ee oe NP 
5-15 25-55 20-50 15-45 10-30 25-40 10-20 
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SOIL SURVEY 


TABLE 6.—E'ngineering properties 


Soil name and map symbol Depth 
In 
Stoneham: 
100, 1Of, 102, 103 -------___ 0-4 
4-10 
10-60 
Sunshine: 
04: eoacderep ees Stet ees 0-15 
15-28 
28 
Table Mountain: 
(057 os aS ee eee 0-36 
36-51 
51-60 
Tassel 
106: ote ei ese ee 0-12 
12 
Thedalund: 
FOF WOSE = sos oe ee 0-37 
37 
Thiel 
09? sags Mate Geet Sel, 0-4 
4-30 
30-60 
Tine: 
LOM TY ceo Sa ee Rad 0-15 
15-18 
18-60 
Trag: 
*142: 
Trag part ------------_ 0-9 
9-35 
85-60 
Moen part ~_--_~-_-_-- 0-5 
5-23 
23 
Ulm 
BIB Ay eo = soe 0-4 
4-22 
22-60 
Weld: 
Sr ven Bos SEE ee wt 0-7 
7-30 
30-60 
Wetmore: 
*T16: 
Wetmore part _________ 0-16 
16 
Boyle part ~.-----_---- 0-5 
5-13 
13 
Moen part —~-----.---_. 0-5 
5-238 
23 


Classification 
USDA texture : 
Unified AASHTO 
Thoamy tases £255) ole ee a hed CL, CL-ML A-4 
Clay loam, loam _--------------_---------- CL A-6 
Loar: 2a hese A ee CL, CL-ML A-4 
Stony sandy loam, stony loam __.-__-_- SM A-2, A-4 
Stony clay loam, stony elay -_-____-_--_____- CL, CH A-6, A-7 
Fragmental. 
Loam, clay loam __-_------__---__-_-_--_____ A-4 
Fine sandy loam, loam —~___-____--_________ SM, ML A-4, A-2 
Sand, gravel, and cobbles __________________ SP, GP ~1 
Sandy loan 22 -2--sse50 nest be sel SM A-2, A-4 
Bedrock. 
Loam, clay loam _---~-------------.----.__ CL, SC A-6 
Bedrock. 
Gravelly sandy loam ~-~--_________----_--__ SM, GM A-2, A-1 
Very gravelly sandy loam, very gravelly A-1 
sandy clay loam. 
Extremely gravelly loamy sand ~_.-_.______ GP A-1 
Gravelly sandy loam, cobbly sandy loam -.._| SM A-2, A-1 
Very gravelly loamy sand ____-__--__.---._ GP-GM, GM A-1 
Sand and gravel _-_--___--_--------_-_-__ GP A-1 
Sandy loam, loam SM A-4 
Clay loam, loam —___. CL-ML, CL A-4 
Sandy clay, loam SM-SC, SC A-2, A-4 
Loam, fine sandy loam ~_________--4- ML, CL-ML A-4 
Clay loam, loam ~------------_----------.- CL A-6 
Bedrock. 
Clay loam, silty clay loam _____---__-______ CL-ML, CL A-4, A-6 
Clay loam, clay —-----~--------_--_-_______ CL, CH A-6, A-7 
Clay loam, silty clay loam -_-.-_.___________ cL A-6 
Silt loam, loam —~-~-----~-~~-------------- ML, CL-ML A-4 
Silty clay loam, silty clay __________________ CL A-6, A-7 
Silt-doam i222 aes ohh ee Pe CL-ML, CL A-4, A-6 
Gravelly sandy loam, gravelly loamy sand ___| SC-SM, SC, A-2 
GC-GM, GC 
Bedrock. 
Gravelly sandy loam —--___-_---_._-_______ SM, SC-SM A-2, A-1 
Very gravelly sandy clay loam _____-_______ SC, SM-SC 2 
Bedrock. 
Loam, fine sandy loam ____________________ ML, CL, CL-ML A~4 
Clay loam, loam —~~-~--_----_._-_._________ cL A-6 


Bedrock. 
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Percentage passing sieve number— 


Fragments +e 
larger than Liquid limit Bey. 
prnehes 10 40 200 
Pet Pet 
0 90-100 75-100 65-95 60-75 20-80 5-10 
0 95-100 90-100 80-100 50-80 25-40 15-25 
0 95-100 75-100 60-95 50-75 15-30 5-15 
5-15 80-50 80-90 60-85 BOr50< Ait an atte NP 
40-75 85-95 80-90 70-80 55-80 35-60 15-35 
0-5 90-100 85-100 75-90 50-70 20-35 NP-5 
0-5 90-100 80-100 70-90 90260 ise Erected NP 
0-10 40-70 40-70 20-40 ie ay ae SECS RD NP 
0 95-100 95-100 65-85 | a ae ee NP 
0-5 80-100 75-100 70-95 40-80 25-35 10-20 
0-10 50-75 50-75 35-50 B0530 ters ete ets NP 
5-15 25-50 20-50 15-85 10-15 15-25 NP-5 
5-15 15-50 10-40 5-20 (= |e ee NP 
0-20 50-5 50-75 35-50 1 Oa ee NP 
0-20 25-50 20-50 15-35 Wie Leen eas NP 
10-80 15-50 10-40 5-20 Debt levy eee NP 
0-10 85-100 75-100 50-75 | Ne ee NP 
0-15 85-100 80-100 75-95 55-75 20-30 5-10 
0-15 80-95 75-90 60-80 30-50 15-25 5-10 
0-5 90-100 90-100 85-95 60-75 20-80 NP-10 
0-5 80-100 75-100 70-95 55-80 25-35 10-20 
0-5 95-100 90-100 80-100 70-80 25-40 5-15 
0 100 100 90-100 65-90 35-60 15-80 
0 95-100 95-100 85-100 60-90 30-40 10-20 
0 100 95-100 85-100 70-85 20-30 NP-10 
0 100 100 95-100 85-95 35-50 15-30 
0 100 100 90-100 80-95 20-35 5-15 
0-5 55-80 50-75 20-25 15-20 20-30 5-10 
0-5 85-95 50-70 30-50 15-25 15-80 NP-10 
0-10 70-90 20-60 15-35 15-25 15-25 5-10 
0-5 90-100 90-100 85-95 60-75 20-30 NP-10 
0-5 80-100 75-100 70-95 55-80 25-35 10-20 
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TABLE 6.—Engineering properties 


Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Wetmore—Continued: 
*LL?: 
Wetmore part -----__-- 0-16 | Gravelly sandy loam, gravelly loamy sand -_} SC-SM, SC, A-2 
GC-GM, GC 
16 | Bedrock. 
Boyle part ~--.---___-_ 0-5 Gravelly sandy loam ~_-_~-----------_---_- SM, SC-SM A-2, A-1 
5-13 | Very gravelly sandy clay loam —----__---_- SC, SM-SC A-2 
13 | Bedrock. 
Rock outcrop part. 
Wiley: 
(8. I eee. oe eee 0-6 Silt loam, loam, silty clay loam ~----_.-----_ CL-ML, CL A-4 
6-15 | Silty clay loam, silt loam ~----_-----___-__- A-6 
15260) )) Silt: loam: 2222 ec 22 te eh CI-ML, CL A-4 


1NP — Nonplastic. 


amount of soil loss resulting from rainfall erosion. 
Erosion factor T is the maximum rate of soil erosion 
that will permit a high level of crop productivity to 
be sustained economically and indefinitely. A T factor 
of 1 to 5 is used. The numbers represent the per- 
missible soil loss in tons per acre per year. 

Wind erodibility group is a group of soils having the 
same potential for soil blowing. 


Soil and Water Features 


Features that relate to runoff or infiltration of 
water, to flooding, to grading and excavation, and to 
subsidence and frost action of each soil are indicated 
in table 8. This information is helpful in planning land 
uses and engineering projects that are likely to be 
affected by the amount of runoff from watersheds, by 
flooding and a seasonal high water table, by the pres- 
ence of bedrock in the upper 5 or 6 feet of the soil, or 
by frost action. 

Hydrologic groups are used to estimate runoff after 
rainfall. Soil properties that influence the minimum 
rate of infiltration into the bare soil after prolonged 
wetting are depth to a water table, water intake rate 
and permeability after prolonged wetting, and depth 
to layers of slowly or very slowly permeable soil. 

Flooding is rated in general terms that describe 
the frequency, duration, and period of the year when 
flooding is most likely. The ratings are based on evi- 
dences in the soil profile of the effects of flooding. 
These are thin strata of gravel, sand, silt or, in places, 
clay deposited by floodwater; irregular decrease in 
organic-matter content with increasing depth; absence 
of distinctive soil horizons that form in soils that are 
not subject to flooding; local information about flood- 
water heights and the extent of flooding; and local 
knowledge that relates the unique landscape position 
of each soil to historic floods. 

The generalized description of flood hazards is of 


value in land use planning and provides a valid basis 
for land use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific 
flood frequencies. 

Depth to a seasonal high water table is depth to the 
highest level of a saturated zone more than 6 inches 
thick for continuous periods of more than 2 weeks 
during most years. It applies to undrained soils. Esti- 
mates are based mainly on the relationship between 
grayish colors or mottles in the soil and the depth to 
free water observed during the course of the soil sur- 
vey. 

Information about the seasonal high water table 
helps in assessing the need for specially designed 
foundations, the need for specific kinds of drainage 
systems, and the need for footing drains to insure dry 
basements. Such information is also needed to decide 
whether or not to construct basements and to deter- 
mine how septic tank absorption fields and other 
underground installations function. Also, a seasonal 
high water table affects ease of excavation. 

Depth to bedrock is shown for all soils that are 
underlain by bedrock at depth of 5 feet or less. For 
many soils, limited ranges in depth to bedrock is a 
part of the definition of the soil series. The depths 
shown are based on measurements made in many soil 
borings and other observations during soil mapping. 
The relative hardness of the bedrock as related to ease 
of excavation is also shown. Rippable bedrock can be 
excavated with a single-tooth ripping attachment on a 
200 horsepower tractor, but hard bedrock generally 
requires blasting. 

Potential frost action refers to the likelihood of 
damage to pavements and other structures by frost 
heaving and low soil strength after thawing. Frost 
action is defined as freezing temperatures in the soil 
and movement of soil moisture into the freezing zone, 
which causes the formation of ice lenses. Soil texture, 
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Percentage passing sieve number— 


Fragments ee 
larger than Liquid limit ee as 
3 inches 4 10 40 200 
Pet Pet 

0-5 55-80 50-75 20-25 15-20 20-80 5-10 
0.-5 85-95 50-70 30-50 15-25 15-30 NP-10 
0-10 70-90 20-60 15-35 15-25 15-25 5-10 
0 100 100 90-100 70-90 25-35 5-10 
0 100 100 90-100 80-95 30-35 10-15 
0 100 100 90-100 80-90 25-35 5-10 


temperature, moisture content, porosity, permeability, 
and content of organie matter are the most important 
soil properties that affect frost action. It is assumed 
that the soi] is not covered by insulating vegetation or 
snow and is not artificially drained. Silty and clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly 
or sandy soils are the least susceptible. 


Engineering * 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction 
materials, and water management. Among those who 
can benefit from this section are engineers, landowners, 
community decision makers and planners, town: and 
city managers, land developers, builders, contractors, 
and farmers and ranchers. 

The ratings in the tables in this section are based on 
test data and estimated data in the section ‘‘Soil Prop- 
erties.” The ratings were determined jointly by soil 
scientists and engineers of the Soil Conservation Ser- 
vice using known relationships between the soil prop- 
erties and the behavior of soils in various engineering 
uses. 

Among the properties and site conditions identified 
by the soil survey and used in determining the ratings 
in this section are grain-size distribution, liquid limit, 
plasticity index, reaction, depth to and hardness of bed- 
rock within a depth of 5 feet of the surface, wetness, 
depth to a seasonal water table, slope, likelihood of 
flooding, natural structure or aggregation, in place soil 
density, and geologic origin of the soil material. Where 
pertinent, data about kinds of clay minerals, mineral- 
ogy of the sand and silt fractions, and the kind of ab- 
sorbed cations were also considered. 


_ Mittarp F, Divsaver, area engineer, Soil Conservation Ser- 
vice, helped prepare this section. 


Based on the information assembled about soil prop- 
erties, ranges of values can be estimated for erodibil- 
ity, permeability, corrosivity, shrink-swell potential, 
available water capacity, shear strength, compress- 
ibility, slope stability, and other factors of expected 
soil behavior in engineering uses. As appropriate, these 
values can be applied to each major horizon of each soil 
or to the entire profile. 

These factors affect construction and maintenance 
of roads, airport runways, pipelines, foundations for 
small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse dis- 
posal systems, and other engineering works. The range 
of values can be used to— 


1. Select potential residential, commercial, indus- 
trial, and recreational sites. 

2. Make preliminary estimates pertinent to con- 
struction in a particular area. 

3. Evaluate alternate routes for roads, streets, 
highways, pipelines, and underground cables. 

4. Evaluate alternate sites for location of sanitary 

landfills, onsite sewage disposal systems, and 

other waste disposal] facilities. 

Plan detailed onsite investigations of soils and 

geology. 

6. Find sources of gravel, sand, clay, and topsoil. 

7. Plan farm drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and 
water conservation. 

8. Relate performance of structures already built 
to the properties of the kinds of soil on which 
they are built so that performance of similar 
structures on the same or a similar soil in other 
locations can be predicted. 

9. Predict the trafficability of soils for cross- 
country movement of vehicles and construction 
equipment. 


Data presented in this section are useful for land- 
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[Dashes indicate data were not available. Absence of an entry means data were not estimated. Asterisk indicates mapping unit 
unit. The erosion factor (T) is for the entire profile. 


Depth from 


Available water 


Soil name and map symbol Suiface Permeability capacity Se -action Salinity 
In Infjhr In/in of soil pH Mnthes{/cem 
Altvan 
Nie eee ooo ope eee ees 0-7 0.6-2.0 0.18—-0.20 §.0-7,.3 1. 
7-36 0.6-2.0 0.16-0.18 7.4-8.4 je 
36-60 6.0-20 0.04-0.06 748.4 |... 
*3, 4: 
Altvan part ~--_~---------------- 0-7 0.6-2.0 0.18-0.20 6.6-7.3 | 
7-36 0.6-2.0 0.16-0.18 TASB hee as oa | 
36-60 6.0-20 0.04--0.06 TARGd. io es eee ie 
Satanta part ~------------------- 0-12 0.6-2.0 0.17-0.20 6657.8 deseo cc 
12-18 0.6-2.0 0.16-0.19 sO BA: i ase tee 2 ok 
18-60 0.6-2.0 0.12-0.15 DOBRA. loot coe eee 
Aquepts: 
AN cen ct Pe i ee I Sacha es Slee Bil 0-60 
Properties variable. 
Ascalon: 
Pi Beet oe ce eet eae OSS a 0-6 2.0-6.0 0.12-0.15 
6-20 0.6-2.0 0.18-0.15 
20-60 2.0-6.0 0.08-0.12 
Bainville: 
*Q: 
Bainville part —~--_-__.____-__---__ 0-5 0.6-2.0 0.17-0.20 6.6-7.8 0-2 
5-24 0.6-2.0 0.15-0.17 74-84 2-4 |: 
24 ' 
Epping part ~--------.----~--~--- 0-4 0.6-2.0 0.16-0.18 Ee al 
4-12 0.6-2.0 0.16-0.18 1 9-8,4 | oslo eet cose 
12 
*10: 
Bainville part _-__-__.---------~--- 0-5 0.6~2.0 0.17-0.20 6.6-7.8 0-2 
5-24 0.6-2.0 0.15-0.17 74-84 2-4 
24 
Keith part ~_-------------------- 0-5 0.6-2.0 0.18-0.21 G62 723 fh fe os ee oe 
5-16 0.6—2.0 0.16-0.18 6.6-7.8 toons 2 
16-60 0.6-2.0 0.16-0.18 WARAQA. Wee 2 eS 
Baller: 
*ll: 
Baller part ~-------__---_-----_-~ 0-11 2.0-6.0 0.06-0.08 GOH Terie Aw i 
11 
Carnero part ~_._..-_------------ 0-10 0.6-2.0 0.16-0.18 6.6-7.8 |_________ 
10-30 0.2-0.6 0.15-0.17 TAB A hie aoe ee 2 we 
30 
*12: 
Baller part ---------------------- 0-11 2.0-6.0 0.06—-0.08 6.6-7.8 |_---.-----_-- 
11 
Rock outcrop part. 
Blackwell: 
G3. co ee Sle eee i Se 0-17 0.2-2.0 0.18-0.20 96-620: Joo he 
17-35 0.2-0.6 0.16-0.18 6.1-6.5 |___________-__-- 
35-43 2.0-6.0 0.10-0.12 Ga T 8) ee oooh es ee = 
43-60 20 0.05-0.17 6627.3: loans ooh ces lee 
Boyle 
V4; IS; SesSe ete Cae ee iH 0-5 2.0-6.0 0.07-0.09 6HT.8 | boca aso ees 
5-13 0.6-2.0 0.06-0.08 G1 7.3) [ok soe 


chemical properties of soils 
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consists of two or more dominant kinds of soil. See mapping unit description for composition and behavior of the whole mapping 
The symbol > means more than; < means less than] 


Erosion factor 


Risk of corrosion Wind 
Shrink-swell potential 7 erodibility 
Uncoated steel Concrete K T group 
LOW 2234 Soe ee ee Moderate 0.32 | 5 
Moderate ~---------------- High. 2-22 852s. oe 0.37 
TOW a a Ses Moderate 0.10 
WO Wi eo eS Moderate ~----~----------- b GOW! tis. ed we 0.82 5 
Moderate ~_--------------- High tts. a ee LOW: c eats 0.37 
TOW teen ee cee eee Moderate ~~--------------- LOW 22 io sa le 0.10 
WOW! anon se See Moderate ----------------- LOW 22202 SoS ees 0.28 5 
Moderate ~---------------- Moderate --.-------------- Owe Ber i oe oe 0.28 
DOW: iso a Se Moderate _~-_~---------_-- how? cc2iece se oe eee 0.28 
Tigris ce Seat) Litton eset Ae DO bert whe Cetera bee! 0.17 3 
Moderate —~_----------_---- Moderate _---~-.--~_------ Dow? ones iat ben 2 ee 0.24 
how as steu a eee Moderate ~-------------_-- TOW 2h sacle cesta 0.17 
Moderate ~.-----_---__--__ Biigh nso fe ee bs TOW ies Bet ate Ss Avs eh ts 0.37 6 
Moderate __--_.-__--__---- Highs 22 fee ses ee LOW toneen tebe bee ees 0.43 
Moderate _.--------------- GOW 6 er a oe 0.28 AL 
High: a ee A NOW Sect eis eR eds 0.32 
Moderate ~~~ ---.------~-- A GAY ee a Se LOW 2225S oe se ee 0.37 6 
Moderate ________________ High) 22 2ese2 sesso ees [GOW cee oir. sia eto 0.43 
Dow 20 se ee Moderate ~~ __-_.--__--.--- LOW Sito Se ee 0.382 4 
Moderate ____-_____u______ Bight es. ee OW ee ee 0.82 
TOW se oi Sh ee a! Aight soe Se ee OW. bose ee es 0.37 
TiO Wve eet 3 Moderate __-_----.-------~- DOW 2 toe nee te a 0.10 8 
Moderate ~------.--------- Moderate ~_-_-_----_------- DOW" ts Sesh 0.28 6 
Might joo 2 oe High? 2.22520 ee oe LOW ee oe ee 0.32 
LOW 2h o2hee oe eee so Moderate ~_---_-----_------ DOW ho a Ee 0.10 8 
Moderate ~_--_.-------.--~- 0.24 5 
Moderate ~~-------------~- 0.28 
Owe = oot re eh ee Se Et 0.20 
Tow? 22 fh a he 0.10 
LOW; 22422) ech on Moderate —___-_.-__.-___-- GOW? at ae el 0.15 8 
LOW’ 2ssseesa5s2s 5255 Moderate ~___-___..______-- how’ aoe Se 0.10 
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TABLE 7.—Physical and chemical 
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Risk of corrosion Erosion factor Wind 
Shrink-swell potential 7 erodibility 
Uncoated steel | Concrete K T group 
‘ 

DOW Soe hese een esse | Moderate ~----~--------~-- LOWE aoa eae ne es 0.15 8 
LOW) n ses eee eee oS Moderate __-~..-------~----- OW we ae el 0.10 
WOW? ieee ute Se a Moderate __-_-~--_.------- TOW? 2. Soe Bee es, 0.17 8 
OW? sissies soe ee et Moderate ~_----_---------- Tow 2232 Se Si 0.15 
TOW p 2 Sete a I Moderate ~_------_-------- LOW skeet Pe ee 0.10 3 
LOW)e cee ee Moderate —~---~------------ TOW: cence chee eo ek 0.10 
Moderate ~~-_~------------ Moderate ~--~------------- Dow 222200 oe eet aseess 0.28 6 
High. 22o;3ox ss soec a oaU High) 24523252252 st chime LOW 2eecessseehst es eee 0.32 
Moderate ~---------------- Highs 2.992. 8teet Joe oot TOW: 22s tee ee ta 0.32 4L 
Moderate ~~---------__---_ High: 26-02-2202 2b LOW? 2822522. hoses bee 0.37 
TO igo eee ee eed Da Beg: eae aaa cee Pe Olena ere ee SA eh nh acticin 0.24 
LOw* oo2eeset = sesh esece High 225524 4-224 oe es LOW sea ee eh ene 0.10 
Gow es2 seen ea eses nes ee Moderate ~_----.-_-------- TOW? 28h ie a eee ee = 0.28 3 
AAO A See OD te Moderate ___.-__-_------__ TOW te ee ee eS oe 0.28 
Low ~___-~---------------- High: 222222 ses2 22-204 22n5 Moderate ~.------_------_ 0.24 4L 
Moderate ----------------- igh wae Soe Sees Moderate ~_-__--____----_ 0.28 
TOW) hte eh High: ote hee eat EA TOW ogre ee ee 0.28 4L 
Moderate ~~----------_---- High: as2snc02 5. senn se TOW S25 202222 S2ecnseo 0.32 
TLiOwe ee Ssco week tt Moderate ~_--._-___-~-__-- TOW! See See ee 0.32 5 
Moderate ~------~------~-- High 22255 se Lowe 225s Ser k oot aes 0.32 
TOW! 2s oe San ae Moderate ____-____-_--____| 0.28 5 
Moderate ~_--------------- Moderate __ 0.28 
WOW 2h oot ee eS Moderate —~------__-_------ 0.10 
LOW s2netee soe eet eee High 22 oe test 25 Low 2cisc: secu ee 0.24 5 
Moderate —~__.------------- High? 22222225 bse LOW 22s ee sete des 0.28 
Dowel a Moderate ____-____ ~~ OW acs 0.32 5 
Moderate ~----_..---..---- High: e502) eee Wows 238 sb ee case 0.37 
Low 0.32 5 
Moderate 0.32 
Low 0.32 
Low 0.32 5 
Moderate 0.32 
Low 0.32 
LOW. fest Ee ee eS Moderate —~.---_--__----~-- ow cite he 0.15 8 
LOW? oe a Moderate —~~--------------- Low: 2222025324) soe ees 0.10 
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1 
F FA Depth from “ye Available water : : Paes 
Soil name and map symbol STtaee Permeability capacity Soil reaction Salinity 
in Infhr In/in of soil pH Mmhos/em 
Fluvaquents: 
gee Sn LE se SPE aE ge SOTERERE eeS 0-60 
Properties variable. 
Fort Collins: 
347,95 ,536) 97 pte St) a Se ae 0-8 0.6-2.0 0.16-0.18 6.6-7.8 j---------------_ 
8-18 0.6-2.0 0.16-0.18 620-7. 8s oes eke eS 
18-60 0.6-2.0 0.16-0.18 VALB A oT cree 
Foxcreek : 
DO. he Ee Roles eee RE a 0-5 0.6-2.0 0.16-0.18 G1]7.8 |ecwceess eee 
5-36 0.6-2.0 0.16~-0.18 617038 (oe eee 
36-60 >20 0.04-0.06 Gs6H 7.38. oto ee seen oes 
Gapo 
398 ees SEN eI ee SO ee 0-3 0.2-0.6 0.15-0.18 TABA4 0-2 
3-60 0.06—0.2 0.14-—0.16 7.4-8.4 0-4 
Garrett 
PA aa eS a ree a ne 0-15 0.6~—2.0 0.17-0.19 GBT: cele oes Soe 
15-39 0.6-2.0 0.16-0.18 TART Bae eke ee ass 
39-60 0.6-2.0 0.12-0.16 79-8.4 |--------------~- 
Gravel pits: 
42. 
Haploborolls: 
*43: 
Haploborolls part __.-----_____-__ 0-60 
Properties variable. 
Rock outcrop part. 
Haplustolls: 
AY, oe itn 2 alone ee ee oe 0-60 
Properties variable. 
*45: 
Haplustolls part ~____--___-______ 0-60 
Properties variable. 
Rock outcrop part. 
Harlan 
86,8 ae oa oe ee oe Soe 0-7 0.6-2.0 0.14-0.16 
7-27 0.6-2.0 0.16-0.18 
27-60 0.6-2.0 0.14-0.16 
Heldt: 
48)~ 49) Co os se oe ete a es 0-6 0.2-0.6 0.15-0.18 V4-84 | 
6-60 0.06-0.2 0.14-0.16 TOOBiAs le Ne ne eat 
Keith 
OO Cessna ges S teeth mend Sn Se eeeneae 0-5 0.6-2.0 0.18-0.21 66-73 922s ss este asu 
5-16 0.6-2.0 0.16-0,.18 6.62723 38 ohn ok 
16-60 0.6-2.0 0.16-0.18 7.4-8.4 |__-.-_--~-_----- 
Kildor: 
*S1, 52: 
Kildor part ~------------_-___~-_ 0-7 0.06-0.2 0.17-0.20 6627.3 |esesncse coe 
7-28 0.06-0.2 0.17—0.20 6,627.3) eos 
28 
Shale outcrop part. 
Kim: 
933/54), Ova e te Se Se ee 0-7 0.6-2.0 0.16-0.18 cf sk: aa nee ro wee 
7-60 0.6-2.0 0.15-0.17 79-84: |o8 on 
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Risk of corrosion 


Erosion factor 


Wind 
Shrink-swell potential : erodibility 
Uncoated steel Concrete K T group 
Joow: Si 262 S223 3 ee Moderate __--__----------- OW a2 ot ats 0.20 5 
Moderate —--..------------- Moderate ~_--_---_-------~ LOW. oe Sa 0.20 
LOW 223322358 oe ee Moderate _-_-_------------ LOW: 22seese eco se 0.20 
0.28 5 
0.387 
0.10 
Moderate ~-----------.---- High: aces eee ee WOW?! 22-28 oe ee te eae 0.37 8 
High’ s2222-2=s22e-0 onc High: <-5=2 Sosi8 eso es LOW? aS ecko 0.37 
DoW ssoececes es skee ee es High: .s22o5 <2 25 beset LOW) 2cs.t--< 50-88 eee 0.24 5 
Moderate ~.-_..---__------ High. asa-2-4o2 oe ea 8 Low 2iL2s eho. eee ees 0.28 
LOW 2s 2 20 See Aighy toe ee OWic 2 tans ee ee 0.24 
Low ~__-- Moderate 0.32 3 
Moderate —-- High ~--_--- 0.37 
Moderate Moderate 0.382 
Moderate ~~~ -----------_-- High’ 2.22t2. 22 edocs WG OW rd Sckas es ee 0.382 4 
Might 35 2 High? 22 oo once TOW so ee 0.37 
Lows 2 a ee Moderate ___..------_____-- TOW G25 205 OSC 0.32 4 
Moderate ~--_----__-----_- Ih. aeewteoe cee ke LhOWrteiseenausisseheoseoce 0.382 
LOW Soest eeeeee se eos te! High ennee acs ee So Sh, LOW ceo en ee 0.37 
Highs 225-2 ote a 4S Moderate __-______-____--_ DOW se is oe wt 0.28 4 
Heehir ote ee Highs si 22s ou ieee eS [LOW (een edte ee 0.32 
TOW 23226-25222 See Moderate __-__---.-_-___-_ LooW? S2oce de os 0.32 4L 
TOW <a hobe eee eS ie Moderate ~---__--_-_~--.-- Vig eee eee Ag ee 0.32 


122 SOIL SURVEY 


TABLE 7.—Physical and chemical 


Soil name and map symbol poem Permeability arene nad Soil reaction Salinity 
In Infhr Infin of soit pH Mmhos/em 
Kim—Continued: 
Holm part) shee 9a) AS ee 0-7 0.6-2.0 0.16-0.18 TQ Bid fers toe ea 
7-60 0.6-2.0 0.15-0.17 1.98.4, | - 222 oes 
Thedalund part -----_--.------~-_ bat 0.6-2.0 0.16-0.18 T9=8.4 \ssecee ete toe oS 
Kirtley: 
BF) peewee Bone aed Ae a le 0-4 0.6-2.0 0.16-0.18 6.6-7.3 |------_.-------- 
4-26 0.6--2.0 0,15-0.17 WARS Ay os 2 Soe 
26 
*58: 
Kirtley part ---._-----_----------_ 0-4 0.6-2.0 0.16-0.18 6,647.8. [pecs a 
4-26 0.6-2.0 0.15-0.17 yc at <a Pea et 
26 
Purner part ~-~-------------~---- 0-7 0.6-2.0 0.14-0.17 WATS ook ete 
7-14 0.6-2.0 0.12-0.14 T.9-6:4) (eso eas 2s lites 
14 
LaPorte: 
459: 
LaPorte part ~------_.__--------- 0-9 0.6-2.0 0.15-0.18 i se: a) Ae 
9-16 0.6-2.0 0.13-0.17 T9-8.4" [eect ook ee 
16 
Rock outcrop part. 
Larim 
BD Soe Sn a ot a Sy See ae te aie ae 0-4 2.0-6.0 0,10-0.12 GOH Tio eed 
4-15 0.6-2.0 0.10-0.12 7.4-8.4 |... 
15-60 6.0-20 0.06-0.08 WQ-8.4 Ie 
Larimer: 
Gl eter koe sient ete oe ee te 0-4 2.0-6.0 0.13-0.15 6:6—7.8.)|2o- 3-24. a oS 
4-22 0.6-2.0 0.14-0.16 VA-T.8.|--2- 22 = Soak 
22-30 6.0-20 0.09-0.12 ALB A |e 
30-60 20 0.05-0.07 TOBA Poon ee ee 
¥62: 
Larimer part ~---------_--------_ 0-4 2.0-6.0 0.18-0.15 6.62787 [or ts oe 
4-22 0.6-2.0 0.14-0.16 7.4-7.8 
22-30 6,0-20 0.09-0,12 74-8.4 
30-60 >20 0.05-0.07 74-8.4 
Stoneham part _--___------------ 0-4 0.6-2.0 0.16-0.18 G:627588 |e re 
4-10 0.6-2.0 0.14-0.17 7.4-8.4 | 
10-60 0.6-2.0 0.14-0,16 NiQE8.4: eo ee 
Longmont: 
G3. eA ee ae 0-60 0.06-0.2 0.14-0,16 8.5-9.0 4-16 
Loveland: 
64r ce aaa halter Se 8 see a ial 0-32 0.2-0.6 0.18-0.20 7.4-8.4 2-4 
32-60 >20 0.03-0.06 T928.4 || on Ses ee Sel 
Midway 
O59: An ewcks Seka no Ses S 0-19 0.06-0.2 0.12-0.14 7.9-8.4 2-4 
19 
Minnequa: 
OG) Sse ee ee 0-4 0.6-2.0 0.18-0.20 7.4-8.4 <2 
4-34 0.6-2.0 0.16-0.18 74-84 <4 
34 
*67: 
Minnequa part -----__-___--_-___. 0-4 0.6-2.0 0.18—0.20 74-84 <2 
4-34 0.6-2.0 0.16-0,18 7.4-8.4 <4 
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Risk of corrosion 


Erosion factor 


Wind 
Shrink-swell potential = erodibility 
Uncoated steel Concrete K T group 

Leow: Set 2 ee es te Moderate _----.----------- Lb0w! weet seseu sn Stes 0.32 4L 
LOW (2225 2oce ake es Moderate _~----~---------- LGW ns so dae ee aes ae! 0.32 
Moderate ________--------- Highest oe ee ee GOW 4 so ee 0.32 41 
TOW. = see sete ee Pigs so Pah ages Sel LOW oa) te eee Ses 0.28 5 
Moderate —.---.----------- High. cso. 05500 ahh = LOW: 2o22 =o 0.32 
Low 
Moderate 
LOW? 225 See eee eee Moderate ~-----------~---- Low 422-2522 2 cae es ee 0.24 5 
La are ed a oe witness Moderate ~~-----~--------- TiGW ost tes eel 0.32 
LOW see se, High 22-205 ssn oleae LOW eee osees eee se 0.20 AL 
LOW Bete Bote High) oo2c2ctacese eee LW oe oe ee Seca O17 
TOW atawees ee AN Moderate ~--------.--_---- LOW asliaccn sos cbse tee eee 0.20 5 
Low: Sosssctcecudssosstt ee BOW: 255 6 Ses ee Low 22-3220 eco a 0.20 
TOW ae oiler eee GON aie dle sweet wae lee ROWeei et ose See oes ok 0.15 
GoW! eons eo Ow “23-5 sse5ed552 55-2 SoS LOW: 25-2 See ee 0.24 3 
Dew ds oe eesteenem auc’ High) januari Ta Sh aS osc ance eames 0.24 
Gow? 225-2 ese hoteles Mi gh ae kt ee et LOWces2 52-2 estes 0.17 
LOW) ss ote oot eee eS High 22222030 eS Low: 224-22 os ss ssdekececee 0.10 

0,24 3 

0.24 

0.17 

0.10 
OOM cosine Soe ee et es Moderate -.~---.-_------~-- POW eee ie erent Oe 0.20 5 
Moderate ~~--------------- ighs cose secu oases ae, LOW! 2542222025505. 522k 0.20 
LOW 225 ssss-seeecactsetsu High: 222222 222 se ae ek Lowi e252 sne2e sesso se coeee 0.20 
High 22225 ee Say High’ V2 2's 5. 222 oe Se Moderate ~---_-----------. 0.82 4 
Moderate ~__---____-__-___ High. 2222-032 es Moderate ~_--------------— 0.82 4 
LOW: cceenwsnewkwtine eee oS High: 222-53 os See Low 22 oe sO wet hudoe 0.10 
High: .ccte ont ae oo See Hibh) 22222. fac soe Moderate —~---_----.------- 0.48 4 
DOO? ila hae cist hoa te See Highs 2250 toe oe sori Moderate _________-.--_--- 0.32 4L 
Low -22 seo ee eo High: 226) 29s ook eae ed Moderate ~---------.------ 0.32 
TOW? soos seeeee cee etek igh 22 oe eee et See Moderate ~~------------~-- 0.82 4. 
TOW. #2 b- 28 ee Ss High 22 222 eee en te Moderate ~_.__------------ 0.82 
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SOIL SURVEY 


TABLE 7.—Physical and chemical 


Depth from 


Available water 


Soil name and map symbol sHihice Permeability capacity Soil reaction Salir ‘ty 
In Infhr Infin of soil pH Mmhos/cm 
| 
“67—Continued: | 
LaPorte-Part: 22222220 jan. pnkoe 0-9 0.6—2.0 0.15-0.18 TAA j__--- 
9-16 0.6-2.0 0,13-0.17 W984 joo ee 
16 
Miracle 
OB! cos Seon ie ee A Sets bie he 4 0-10 2.0-6.0 0.12-0.15 6.6-7.8 |_--__-__________ 
10-24 0.6-2.0 0.14-0.16 6.6-7.8 |__--____________ 
24 
Naz: 
69). 10 woe doe eae ne eek 0-5 2.0-6.0 0.10-0.12 GAT. foeseet ee 
5-60 2.0-6.0 0.08-0.10 6.17.3: |n2--s-ece see cee 
Nelson: 
7 Dae Se eae CS Si tt Gre 0-5 2.0-6.0 0.18-0.15 T.9-8.4 0-2 
5-25 2.0-6.0 0.11-0.13 7.9-8.4 0-2 
25 
Newfork: 
Vid Bee Sites ae ex Mo yo Set tO ah eb 0-10 2.0-6.0 0.12-0.16 6.6-7.8 |__--_.----_-___- 
10-60 >20 0.03-0.04 6:627.8 « (2-232 ase 
Nunn: 
TS) TASES OT Gs es ee se Ine 0-10 0.2-2.0 0.16-0.20 6.6-7.8. ||eiee sus oo ae 
10-60 0.06—-0.2 0.15-0.18 FA-BA4 |oco3-22 csi sos- 
Otero: 
DD AB VY does an oe ek as a 0-60 6.0-20 0.08-0.12 7.4-8.4 <2 
*80: 
Otero part -----.-___--_-_-- 0-60 6.0-20 0.08-0.12 74-8.4 <2 
Nelson part ~~--____-_-_------__ 0-5 2.0-6.0 0.13-0.15 7.9-8.4 0-2 
5-25 2.0-6.0 0.11-0.13 7.9-8.4 0-2 
25 
Paoli 
BI) iets She ee a 8 te ei eo hel 0-60 2.0-6.0 0.12-0.15 TA-V.8 |oo eee ot 
Pendergrass: 
*82: 
Pendergrass part —~_..-----___._-_ 0-5 6.0-20 0.10-0.12 6.6-7.8 |_--------- 
5-14 6.0-20 0.07-0.10 6.6-7.8 |_.----__--__---- 
14 
Rock outcrop part. 
Pinata: 
*83: 
Pinata ‘part .22- 92 22 oun see 35 0-10 0.6-2.0 0.10-0.12 GTA 958) |os ae eee 
10-42 0.06—-0.2 0.07—-0.09 6.129.3: Pat ee eee 
42 
Rock outerop part. 
Poudre 
B4 eee een heeds Bia Ee ees 0-60 2.0-6.0 0.12-0.15 7.4-8.4 0-2 
Purner 
Ob cleeet Ai EO a ee 0-14 0.6-2.0 0.14-0.17 
7-14 0.6-2.0 0.12-0.14 
14 
*86: 
Purner part _.--__________- 0-7 0.6-2.0 0.14-0.17 TALTS [pe a os 
7-14 0.6-2.0 0.12-0.14 TOBA. Wie ee ak S 
14 


Rock outerop part. 
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Risk of corrosion 


Erosion factor 


Shrink-swell potential 


Uncoated steel Concrete K T 

L6G ose te hee PG oo ee ee LOW oko ae se cee ew 0.20 
Low? 2c22c ne sccee ee Hight. ps ee eS BOW 2S seco ee oo ee 0.17 

Moderate --------_--------~ Lowest testes en 0.28 

Moderate ----------------- TOW a2 a ee eS 0.28 
WOW snc to at nee Moderate ~-----------~--~- TOWeas 22sec SoS te 0.24 
hows 222 te ee Moderate ~_._---__-_------ WOW avowed kul ees 0.24 
LOW? 2) seen eee Se High: 2822s es LOW acess soot Sk 0.20 
WOW ee ee er High. as oS LOW aieee eo ee 0.20 
HOw a. set: en Leese et High: 22522 eeeoese este ek TOW see o eo ee 0.32 
LOW: co esheee se ol eee ec cS High® 222225522054 es LOW: =422 60 ee ee 0.10 
Moderate ~--------.------- Wie) cco ee ee WOW aecer cn ae eee en 0.24 
Aight aes hes High: 205262 ee ee BiGOe wee So ot oes 0.28 
LOW aise tic eo Sa he High ja2ss coos oo eee LOW scot ea st a eo 0.10 
OW ih atta ie oars ed High 20 ee TW nies ence eed eee ae 0.10 
LOW: eee kee ee ae High? 2Ms222 302 ee eee LOW to2cce soe 0.20 
Ow 23 eo SS High: ~-o222s222 200 i See LOW, oe oS Se ee ees 0.20 
TsO Wie oa 2 ee High: 22222223352 so eeees DOW 2.ese ee Bees es 0.20 
Low: 22-22 ne Utes se Moderate —~-------_-------- GO Wes eh es ee 0.24 
Low eso 8 ee ete Moderate -~~----.---------- TiO wit ns Se a a ek NE 0.17 
TOW) Se wh ok eee eS Moderate ~-~-----_-------- Lowisease eek chee ee see cs 0.28 
Moderate ~-~----.--------- Aishecs2s se es Loo Wi ote Se 0.24 
LOW cocars sepcecsaaee ss Highs spots eae Sass TG octet alate ales aban 0.17 
OW. soe e scons ts esis toe Moderate ~---------------- Low i2sceeco22eeee eck cck 0.20 
Low? o222s2e54-2sces 252-252 Moderate ~----------~----- TSO Wi ea ees Oe 0.17 
Low 22s seh eseseeeeeeee Moderate __-----____-_---- OW oo eh See 0.20 
LOW: es Be eo Moderate _-------_-_~----- OW! 22 tanto. eee ce 0.17 


Wind 
erodibili 
group 


ty 


4L 


4L 


4L 
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TABLE 7.—Physical and chemical 


Soil name and map symbol Pete tom Permeability ae Soil reaction Salinity 
In Infhr In/in of soil pH Mmhos/em 
Ratake: 
*87: 
Ratake part ~------------__----_ 0-10 0.6-2.0 0.13-0.15 G1278) jae ot 
10-15 0.6-2.0 0.08-0.10 BATS |e etee e 
15 
Rock outerop part. 
Redfeather: 
a eS Pe 0-14 2.0-6.0 0.08-0.12 Bi1=658 | ee eS 
14-17 0.2-2.0 0.07-0.10 §.1-6.5° Joon 
17 
Renohill 
1 [0 ee ee 0-3 0.2-0.6 0.18-0.20 74-78 j|__-------__----- 
3-29 0.06-0.2 0.14-0.16 7.4-8.4 |. 
29 
"Ql: 
Renohill part _--____--_-_________ 0-3 0.2-0.6 0.18-0.20 i Oy it : oe (en 
3-29 0.06-0.2 0.14-0.16 TALL | cen- 3 lane aes 
29 
Midway part —.-----___-___--__-_ 0-19 0.06-0.2 0.14-0.16 7.9-8.4 0-2 
19 
Riverwash: 
OD ieee le Bh Da RT a ol gc 0-60 
Properties variable. 
Rock outcrop: 
93. 
Satanta: 
94°95. 96 IT aa ee ee 0-12 0.6-2.0 0.17-0.20 GUTS boc once eee Ss 
12-18 0.6-2.0 0.16-0.19 T4584 |e eee 
18-60 0.6-2.0 0.12-0,15 DSB Vote ee Pa! 
Satanta Variant: 
O 8 ate Se es 0-9 0.2-2.0 0.16-0.18 7.9-8.4 0-2 
9-26 0.2~—2.0 0.16-0.18 T4-8.4 0-4 
26-60 0.6-2.0 0.10-0.15 1.9-8.4 2-8 
Schofield: 
*99: 
Schofield part —..-_______.________ 0-12 2.0-6.0 0.08-0.10 6.1-6.5 |____-------_---- 
12-27 0.6-2.0 0,10-0.12 GAST.8F lac eee eS 
27 
Redfeather part _-____-_-_____-__ 0-14 2.0-6.0 0.08-0.12 DlS615) Sa ES oe 
14-17 0.2-2.0 0.07-0.10 at ae 5 a ea Cane Ne tet 
17 
Rock outcrop part. 
Stoneham: 
100}, 101. 402; 03) eo et 0-4 0.6-2.0 0.16-0.18 6.6-7.8 |___.-----___---- 
4-10 0.6-2.0 0.14-0.17 1 os: a 
10-60 0.6-2.0 0.14-0.16 N98 A peso a eee cctse 
Sunshine: 
[O4) cose ee ee 0-15 2.0-6.0 0.10-0.12 6.6-7.3 |--_-___--__-----~ 
15-28 0.06-0.2 0.05-0.08 G.6=7-3 [osc see se 
28 
Table Mountain: 
NI Fees cee octal ae al Serena acegedy 0-36 0.6-2.0 0.18-0.20 6.6-7.38 |-_------_-__-_-- 
36-51 2.0-6.0 0.12-0.15 UAB ar on eee ee 
51-60 20 0.04—0.06 i (7 - Ae (nam tee Sa 


LARIMER COUNTY AREA, COLORADO 


properties of soils—Continued 


127 


Erosion faetor 


Risk of corrosion Wind 
Shrink-swell potential erodibility 
Uncoated steel Concrete K T group 

Lowen S25 tek Ree da eek Moderate __--_-------~---- LOW 2o2ie 2 ee ete seS 0.17 8 
Low 222222 2=-20ee eso eseee Moderate ~.------------~-- LOWi2 2s Bee 0.15 

Low: sts secdeesa toch cess High _-- = 2 __| Moderate —_.------------~-- 0.17 8 
LOW: sete ee eet ese Aight eee to ben eM Moderate ___----~_------~- 0.10 

Moderate _~---_-~--~-_---- High: i222. 2-050 bee LOW 2. 225h 22 oe 0.382 4 
High, 2223. 2224 ee tat i High 225.2) ceo ee oe LOW ihetsocSeasetetcoe is 0.32 

Moderate _....__-_---.-_-- TG: oo aie nee thee saws = LOW. 2.5he el Se ee we 0.32 4 
High:* 22225522 ee cece coe High:-22s22265- 202 be Low? 2226202 ae 0.32 

High i233 2223253 tees High 2222.2 or Moderate ~_--------------- 0.43 4L 
OW! 2 2t re a ee Moderate 0.28 5 
Moderate ~------__-------+- Moderate 0.28 

LOW: gece ek eee Moderate 0.28 

Moderate 0.32 4 
Moderate 0.32 

LOW. ode an meet gee cada, 0.28 

GOW! fae teo teed ee Ai gh s2 te es TO Wie Sloe Sa oe es 0.15 3 
Moderate —__------~--_---- WG eos pe a wee LY? com Se ee tas ee Te 0.15 

Low? 22622002 ae High: 2222-4255 econ h et Moderate ~____---------__- 0.17 8 
OW oo 23 oo eee ed High: 2cc2lsoesc Use sense tee Moderate ~_~-_----------~-~ 0.10 

LOW 222222855 nase eee Moderate —~--.-~--_-----_-- Low i. s23 nee 0.20 5 
Moderate __-----.--------- Moderate _.~-----------_-- DOW Scie ee ee 0.20 

LOW ss 5 e soes a oe Moderate ~____---_-------- Low, sensi eens eens 0.20 

TO We aah Sa et | al Se DE Lowi Si ee at te OW ep et ee te oh 0.10 8 
Moderate ~_-------~-----.~ High: -22scc2 bevel oe ke TOW: S2ceseee so oe 0.10 

OW tee FT see a uta eek T6Ws 25 Dookie Sean 0.28 5 
Dow: 25) eee eo a hd High: 25-8 = 2 pew $20 5 Low; 22nce cass so ee 0.32 

LOW wach oe Eo High: 222-22 oe eae LOW 22258256 Sass es 0.10 


128 


SOIL SURVEY 


Soil name and map symbol 


TABLE 7.—Physical and chemical 


Available water 
capacity 


Thedalund: 


WO7 N08 eae ee a See 


Tine: 


INOi2 TRV 8 ttre ee ee ho eh 


Trag: 
*\12: 


Trag part, 23.2.3) oS. 5 to 


Moen part —-----0---_-.--__~_-_ 


Ulm: 


Wg) VS aoe eee otc ee ee a 


Wetmore: 
*116: 


Wetmore part ---_-______-_____ 


Boyle part ~___--____~-________-_ 


*I7: 


Wetmore part -_.__---.-___----___ 


Boyle part ~------_-------------_ 


Rock outerop part. 


Wiley: 


DEB NG rete ayo acct sia erate ee 


Infin of soil 


0.11-0.14 


0.16-0.18 


0.07-0.09 


0.07-0.09 
0.06-0.08 


0.18-0.20 
0.18-0.20 
0.18-0.20 


‘| 
Soil reaction Salinity 
pH Mmhos/em 
7.4-8.4 |-_--_-- 
7.9-8.4 
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Erosion factor 


Risk of corrosion Wind 
Shrink-swell potential erodibility 
Uncoated steel Concrete K T group 
LOW: 2ac22eSe eee Sh et sess Moderate ~-~---~---------- Tow. 22-253. So psn o ees 0.20 3 
Moderate _-_-----_-------- High: 222 eos e ie LOW! 2 222o 2 oe 0.32 4L 
0.32 8 
0.15 
0.10 
TOW oat sae High: 222232 os See es LoWs asset es ceoe eth ed 0.15 8 
TSO oc eas stot ae PGS ec od hee eee LOW Dene ae See 0.10 
how 22222 ee00 eee oe Highs: 2520-23242 2 ee OW. 28 22) ea See 0.10 
LOW acest li eek s ss High: 2222220222 = LOW aioe nen 0.20 3 
LOW: 2 oe 52 eee es High 22ienco2 eee LOW: one 2 oe a 0.20 
Low a2 245 .5-2¢ see ees High: -2c-s8on7 22 beck TOW) 22 B38 ee Fo ke keds 0.20 
LOW vote 2c ose be ate ee Moderate —_~-..------------- TOW asian aha oe Sar 0.32 5 
Moderate ~_~---.-_-------- High. 2-2-2. 223222 oe TOW: 2a 5 0.387 
Moderate ___-----_--~------ Highs) 222-2 see ees GOW 2 2 et oe 0.37 4 
High: 24 8on 2 Us a es Hii phi yess = oe NE TOWse Soe et 0.37 
Moderate ____----_-------- High. oo ocso eee see LOW ites cece sc eeestoe lle 0.37 
0.32 6 
0.37 
0.32 
Low: 2svesteeteeris eo oee High’ .25 2-5 25086 ses seese OW ose tetas ok 0.10 8 
ViOWe 8 ss Moderate ___-_-__--_--___-- Lowi tccetee eke es Sere 0.15 8 
Low? 22222 ss ce ed Moderate ~.--------------- Dow: 2325203 ee seen es 0.10 
TOW: 22s esac Stee Moderate ~-~--~-----------~ Towa sete os Sw oe 0.82 5 
Moderate ~_--------------- High: 2223 -3.22..0o0. SS TOW. foci ate ee tess 0.37 
Thowia64o sce coisas ees Highs.2-2225-222022 5222580 Tow? 222 52ent a ee el 0.10 8 
Low 2s2% hen Be eee ee Moderate __.---.---------- TOW ete ees oe Se Ss 0.15 8 
Low os peek eee ee, Moderate _-_._____---_---~ LOW oi boneuse Gea dueeewe 0.10 
Lowe ieee eee High). .cos eo ee oS LOW! 2s ate ee 0.37 4L 
Moderate ___-----~~-------~ High: > 22207 So Sheesea LOW yn cee ee ees 0.43 
LOW oo Seen ee Meee High: 223 8 Po ee LG oo ee ee oe 0.43 
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[Absence of an entry indicates the feature is not a concern. See text for description of symbols and such terms as “rare,” “brief,” 
and “perched.” Asterisk indicates mapping unit consists of two or more dominant kinds of soils. See mapping unit description for 
composition and behavior of the whole mapping unit. The symbol < means less than; > means more than] 


es Flooding Depth “Y Bedrock o i 
. ydro- seasona. otentia 
BAe logic high frost 
group Frequency Duration Months eae Depth Hardness action 
Feet Inches 
Altvan 
(6 SDR ele Se ae ta BO. J None-22.2-022|b. te oo eee ose >6.0 $604 | once Moderate. 
"3,4: 
Altvan part __-----_ B >6.0 60) |icnc-nS oe a Moderate. 
Satanta part —--.--_- B >6.0 >60 |_-_---_--_ Moderate. 
Aquepts: 
Bs ee a Do “WWRaréesi2s5-22)o2-ee eee See OsbH PBs Pet hay High. 
| Ap naar a ae anne | D ~—_—i| Frequent ~_--| Long ~------- 0215 |Scseecoe| So High. 
Ascalon: 
Fi Owe fe oe ee B » None.2eccee2 |e fee oe ee >6.0 “S60: fice! Moderate. 
Bainville: 
"9; 
Bainville part ~-__-- C ‘| None ~_------}--------------|-------------- >6.0 20-40 | Rippable -_| Moderate. 
Epping part __----__ D = || None.22-2=---]s2s2--+---2-+-|-a-2-2225-- >6.0 9-20 | Rippable __| Moderate. 
*10: 
Bainville part -----. Cc >6.0 20-40 | Rippable _.| Moderate. 
Keith part ~--_----- B >6.0 >60 | Moderate. 
Baller: 
*Tl: 
Baller part ___--_--- Di, | Nonenc2- 2682) oto Se es ee >6.0 10-20 | Hard _____ Low. 
Carnero part —~------ G  iNonevse-2652-|)2.. 2 te le ton ee >6.0 20-40 | Hard ____-_ Moderate. 
*12: 
Baller part _-------- Dic ‘PINOne: 2222 S22] oS Se oe ee ce Se >6.0 10-20 | Hard ___-_ Low. 
Rock outcrop part. 
Blackwell: 
130 th eh ee D Common ----| Brief ~--~--- May-June _-~ 1.5 360 | cet ce High. 
Boyle: 
[4005 en co eee D Nonévs222-2-4] ose il aoe ase >6.0 9-20 | Rippable __| Moderate. 
*I6 17: 
Boyle part ______--- D None) 4 S<es) oo en | See ee ce >6.0 9-20 | Rippable -_| Moderate. 
Ratake part -.----~_ D None:.2o2e2o 23 | bce Ce he ee >6.0 7-20 | Rippable -_| Moderate. 
Breece: 
18, 19. 20 a2cenaecesnos B Nonie:s24223-3|-scsen see esse [ease eae >6.0 >60 |_____ Moderate. 
Carnero: 
2! Bee ee ss Cc None: 22220262 | aoe eee ae |e oat ee >6.0 20-40 | Hard —__-_ Moderate. 
Caruso . 
22. Roe he et Cc Occasional _--| Very brief _--] April- >2.0 60) |e ee Moderate. 
September. 
Clergern: 
93. Bee ee oe ak B None sis2s5U 2) ose s oe seen d|-esesssees—-s- >6.0 560)" | sce Moderate. 
Connerton: 
*24, 25: 
Connerton part ~--~- B Nones= 2222220! oe | ee ee >6.0 3608 cst e Moderate. 
Barnum part —_______ B Occasional _--| Brief ~------ May-July —--- 56.0 S60 ite ee Moderate. 
Cushman: 
26) 27 -pEtesSi ee ko Cc None sane 5 oe ho | ee >6.0 20-40 | Rippable —-| Moderate. 
Driggs 
2B 29, ncn hoe a B None ~-------|-----.--------|-------------- >6.0 S60 [oe Moderate. 
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Flooding Depth 2 Bedrock - : 
. Hydro- seasona otentia 
"au aie, logic high frost 
Broup Frequency Duration Months vee Depth Hardness action 
Feet Inches 
Elbeth: 
*30: 
Elbeth part ~------ B INOUE: cea oo eae ee eee ae >6.0}  >60 |----------_ Moderate. 
Moen part --------~ C None 26)5.)20 eect eee oes sence! >6.0 20-40 | Hard —~-_-_ Moderate. 
Farnuf 
| pee enn ne B None} 22 Se oes Se se one ore ces >6.0 >60))|2eceteeas Moderate. 
*32: 
Farnuf part -.----_ B NOG ot0o5 55 oe ee ed eee >6.0 >60 |----------- Moderate. 
Boyle part ~--.---- D None: 2252203 |2csbece ieee pee Sesh >6.0 9-20 | Rippable ~_| Moderate. 
Rock outcrop part. 
Fluvaquents: 
BN eta ete eed |e et Frequent ----! Brief ------_ April-June ——- 0.5-25 60 }o ese nck Low. 
Fort Collins: 
34, 35, 36, 37 --------- B None, S= 225002 ban oe eo >6.0 360: oon oe Moderate 
Foxcreek: 
39) a oeSeo seas, C Rare 2-5-2. Brief ~-----_ April-May ~~~ 0-0.5 360| 2222524752 High. 
Gapo 
39 232 Loe ee D Nonésjs2 22232 | eosin cece fae 3.0 > 60: | 252 ecueheS High. 
Garrett 
11 0 en ee B Rare ~----_-- Very brief ___]__-_-_-_-----_ >6.0 $60. Jenne eek Moderate. 
Allee Bee tok a Soe B None: 2252 toe |i eee ae >6.0 60) [2a seee nee ee Moderate. 
Gravel pits: 
42. 
Haploborolls: 
*43: 
Haploborolls part --_|.__--__-- Nove Sooo eles oe Soll fs ees St OO) |icao. cosas cecaseses 
Rock outcrop part. 
Haplustolls: 
QA oie oe |e es Noneo22_ hea} et ee ce ees S6:0* || soe. oe eee ees 
*45: 
Haplustolls part ----|-_-----_- None).<ee cs ee no 6.0. [250-2 te ee 
Rock outcrop part. 
Harlan 
46, 47 _-----_-__-_-- B None. 2 22S | 2 oe ee eS STS >6.0 >60 |------_-_-- Moderate. 
Heldt 
48. AG 258 Se Ss Cc Noriett3 2h on eS ie AS ke ee >6.0 60M |o22- 2 oe Moderate. 
Keith 
BO odessa iia aac B None oe et ee oe >6.0 >60 |--------___ Moderate. 
Kildor 
Gl ote Gueee sods. Cc Note cs foe ee ee ee >6.0 20-40 | Rippable __) High. 
*52: 
Kildor part --.---. Cc Noné: joc |"o see ee >6.0 20-40 | Rippable ~_} High. 
Shale outcrop part. 
Kim: 
53, 54, 55 B None: sooo oce (hee oe ee ee ee >6.0 60) |--=-.=--_-- Moderate. 
*56: 
Kim part ~----_--- B IN ONES = ooo ie ot A ee toe >6.0 S60) | oooh Moderate. 
Thedalund part ___-_| C NON {soon eT ee A ae ne eine, >6.0 20-40 | Rippable -_| Moderate. 
Kirtley: . 
BF ew Pte els Cc Nohe-22is-222)| pec ee Se >6.0 20-40 | Rippable ~_| Moderate. 
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cane Flooding Depth to Bedrock és ; 
f ydro- - seasonal otentia 
pi logic high frost 
group | Frequency Duration Months Miss Depth Hardness action 
Feet Inches 
Kirtley—Continued: 
*58: 
Kirtley part -___--_- Cc Non@2s Sse Ce oe ln hoo eee >6.0 20-40 | Rippable ~-| Moderate. 
Purner part ~------- D Noné-s22-5- 24/2 see ee ee >6.0 10-20 | Hard -__-- Low. 
LaPorte: 
*59: 
LaPorte part __----- Cc None) 3 22 oe [ed ee OR ee >6.0 10-20 | Rippable -_| Low. 
Rock outcrop part. 
Larim 
$0 eee elo es A Nene cone. tate eee >6.0 roe jou. c eee Low. 
Larimer: 
BY iets else eee oho es B NE ei Siete ton cre cl ae lee eeepc >6.0 >60 |_..---___-- Low. 
*62: 
Larimer part ~------ B None 222 ese n  eE  s >6.0 >60 }__--------- Low. 
Stoneham part —---- B None: oo. 2b eo eo See ee >6.0 >60: |2--- Moderate. 
Longmont: 
i Seg eae en ee Te, Cc Common —__--| Brief ~~ _---- March-July -- 2.0-2.5 >60 |_--_------_ High. 
Loveland: 
64 eee eee et Cc Common __-_| Very brief _--}| March- 1.5-2.5 >60 |_--_----~-- High. 
September. 
Midway 
C8 eee esa setter! D Noné@e2 2-55 22|o. ose. ee so ees >6.0 10-20 | Rippable —_| Moderate. 
Minnequa: 
Ori eee ee B None? 22-2 25-0|bsccc cnc cote ew ceece >6.0 20-40 | Rippable __| Low. 
*67: 
Minnequa part ~_-~- B >6.0 20-40 | Rippable __| Low. 
LaPorte part __---~- Cc >6.0 10-20 | Rippable —-_| Low. 
Miracle: 
Or Ma ts eS B None. 22ccci02] ou ene cto es cee >6.0 20-40 | Hard ___-- Moderate. 
Naz: 
69) Ove oe A Non Gi et ee ee ee >6.0 >60 | Hard ___-- Moderate. 
Nelson 
TM ptt a ah eee tt B Noné)2 soe. 2) et eS ee ee sce >6.0 20-40 | Rippable __| Low. 
Newfork 
V2 open eos sa ess D Occasional ___| Brief —~------ April-July —--] 0.5-4.0 >60 |----------- Low. 
Nunn: 
73: 74 JS eee se see Cc Noné<2e foes Cees as ee ae >6.0 S60) fet ee Moderate. 
Dinette fas Aaa Rare Cc None 222552) ee a eee 1.5-2.5 2360. |oeene 25 s= Moderate. 
Otero: 
LD, TRAD ammo B Nore: 2e hes ce fest a ee EAI eh A es >6.0 360) nee ees, Low. 
*80: 
Otero part —-------- B None sce st a ee >6.0 |  >60 |_---------- Low. 
Nelson part ~---~--- B None 22 | ke ee >6.0 20-40 | Rippable —_| Low. 
Paoli 
Bl) stes pest eete et aU, B Rare ~_-_---_ Very brief ___| May-June ~~- >6.0 >60 |--------_-- Moderate 
Pendergrass: 
*82: 
Pendergrass part -_.| D Nonese a2 tess ee Se |e >6.0 10-20 | Hard ----- Low. 


Rock outcrop part. 
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oie Flooding Depth o Bedrock ‘s : 
‘ ydro- seasona otentia 
Panay eo. logie high frost 
group Frequency Duration Months ae Depth Hardness action 
Feet Inches 
Pinata: 
*83: 
Pinata part ~-_---__ Cc None: s-25202|o3e 2 bases Jace >6.0 40-60 | Hard --_-- Low. 
Rock outerop part. 
Poudre 
BAY See iat tees les B Common --_-_-| Very brief _--| April-June _-- 0.5-1.0 60. |oso2-es eee. Moderate 
Purner 
Bore es et D None 2a eee Ph ee >6.0 10-20 | Hard __-.- Low 
*86: 
Purner part _______ D IN ONG ol a acre cee be Cet >6.0 10-20 | Hard ___-- Low 
Rock outerop part. 
Ratake: 
*87: : 
Ratake part ------__ D None. 355] ee es | eee ee et >6.0 7-20 | Rippable -_| Moderate. 
Rock outcrop part. 
Redfeather: 
88° ute S oe Meee D Non@?ocs225 25 |) nn ee ee >6.0 10-20 | Hard _____] Moderate. 
Renohill: 
89 90nd ee oo A Cc None eases eo | se ee te >6.0 20-40 | Rippable __] Moderate. 
*9l: 
Renohill part _._-___ Cc Noné xe 2 2ec Sho ot et | eh ea >6.0 20-40 | Rippable -_] Moderate. 
Midway part __-____ D None a2 Se2220 Le oe ete os >6.0 10-20 | Rippable ~_| Moderate. 
Riverwash: 
GO Se ae he ean pk Ne coe Frequent ----| Long ~_---_-- Janvary=(.  Joelecn fe eee ee 
December. 
Rock outcrop: 
93. 
Satanta: 
94, 95, 96, 97 ~-u_-_ B None. foes o> eee te Ve >6.0 S60) 22.852 Moderate. 
Satanta Variant: 
OB at oh oe! B Rare _------- Very brief _-_| April-June _-- 3.5-5.0 $60 |ascae-e2n-2 Moderate. 
Schofield: 
*99: 
Schofield part ~-__-_ B None-coS2 22 45) Ses eae | eed >6.0 20-40 | Hard _____ Moderate. 
Redfeather part _.-_] D None. 22st ba Pe ee sees >6.0 10-20 | Hard ~__-- Moderate. 
Rock outerop part. 
Stoneham: 
100, 10!, 102, 103 -.--___ B None} -ac ono ke eee >6.0 60) jatsaecoea es Moderate 
Sunshine: 
104-2250 ot Si Seba Cc None oct os >6.0 S60: |satass-ecee High 
Table Mountain: 
MOS nse Lee etecowey B Rare ____-_-- Very brief __.|May-June —___ >6.0 > 60: \|o oot Moderate 
Tassel: 
[Ob 42 eet D Noné. 2222200 |ee 2b ee aL Ae >6.0 10-20 | Rippable _-_} Low. 
Thedalund: 
WWO%e IGS ssc 3 oy Cc Net Ocho. 5 Mee bug ace ler oes >6.0 20-40 | Rippable ~_| Moderate. 
Thiel: 
VOO* ooo ote samen Bae, B NONE wore e tao ose Se Re Lee >6.0 60) Joon cos Moderate. 
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ek Flooding Depth a Bedrock - 1 
; ydro- z= a seasona. 7 otentia 
poe logic high frost 
group Frequency Duration Months ane Depth Hardness action 
Feet Inches 
Tine: 
MOp MU See ee SA None. 2222-22 | shoes fee sts t Seer eo >6.0 S60 Vector a Low. 
Trag: 
*112: 
Trag part —-________ B None sees as |e at oe ss ee >6.0 SOON ck ee Moderate. 
Moen part ~-_-_-___ Cc NON Gi yey On fame See eee late >6.0 20-40 | Hard -____ Moderate. 
Ulm 
[Vie Aer ee ee Cc NONG.2 $2 3/5 sete eee >6.0 260: | ces es Moderate. 
Weld 
1 Soe ees a Cc NOné oo Sakae [oe eee es eo be os >6.0 >60 |oe2--2-455 Moderate. 
Wetmore: 
*116: 
Wetmore part ____-_ D >6.0 8-20 | Hard _____ Low. 
Boyle part ---_----_ D >6.0 10-20 | Rippable —~_] Moderate. 
Moen part ~-----___ Cc >6.0 20-40 | Hard -___- Moderate. 
*IN7: 
Wetmore part —.____ D N Of Gites re es >6.0 8-20 | Hard _____ Low, 
Boyle part ~___-_-~- D Nonés= 20s fete ee eee >6.0 9-20 | Rippable __| Moderate. 
Rock outcrop part. 
Wiley: 
WSs ING oo eek B Nonés 22.0528 oe | >6.0 260: |e oc Moderate. 


use planning and for choosing alternative practices 
or general designs that will overcome unfavorable soil 
properties and minimize soil-related failures. Limita- 
tions to the use of these data, however, should be well 
understood. First, the data are generally not presented 
for soil material below a depth of 5 feet. Also, because 
of the scale of the detailed map in this soil survey, small 
areas of soils that differ from the dominant soil may 
be included in mapping. Thus, these data do not elim- 
inate the need for onsite investigation and testing. 

The information in this site is presented mainly in 
tables. Table 9 shows, for each kind of soil, ratings of 
the degree and kind of limitations for building site 
development; table 10, for sanitary facilities ; and table 
12, for water management. Table 11 shows the suit- 
ability of each kind of soil as a source of construction 
material. 

The information in the tables, along with the soil 
map, the soil descriptions, and other data provided 
in this survey can be used to make additional inter- 
pretations and to construct interpretive maps for spe- 
cific uses of land. 

Some of the terms used in this soil survey have dif- 
ferent meanings in soil science and in engineering. 
The Glossary defines many of these terms. 


Building site development 


The degree and kind of soil limitations that affect 
shallow excavations, dwellings with and without base- 
ments, small commercial buildings, and local roads and 


streets are indicated in table 9. A slight limitation in- 
dicates that soil properties are favorable for the spec- 
ified use and any limitation is minor and easily 
overcome. A moderate limitation indicates that soil 
properties and site features are unfavorable for the 
specified use, but the limitations can be overcome or 
minimized by special planning and design. A severe 
limitation indicates one or more soil properties or site 
features are so unfavorable or difficult to overcome 
that a major increase in construction, special design, 
or intensive maintenance is required. For some soils 
rated severe, such costly measures may not be feasible. 

Shallow excavations are used for pipelines, sewer- 
lines, telephone and power transmission lines, base- 
ments, open ditches, and cemeteries. Such digging or 
trenching is influenced by soil wetness caused by a 
high seasonal water table; the texture and consistence 
of soils; the tendency of soil to cave in or slough; and 
the presence of very firm, dense soil layers, bedrock, or 
large stones. In addition, excavations are affected by 
slope and the probability of flooding. Ratings do not 
apply to soil horizons below a depth of 5 feet unless 
otherwise noted. 

In the series descriptions, the consistence of each 
soil horizon is defined, and the presence of very firm 
or extremely firm horizons, generally difficult to ex- 
cavate, is indicated. 

Dwellings and small commercial buildings referred 
to in table 9 are built on undisturbed soil and have 
foundation loads of a dwelling no more than three 
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{“Shrink-swell” arid some of the other terms that describe restrictive soil features are defined in the Glossary. See text for defini- 
tion of “slight,” “moderate,” and “‘severe.” Absence of an entry means soil was not rated. Asterisks indicate mapping unit consists 
of two or more dominant kinds of soil. See mapping unit description for composition and behavior of the whole mapping unit] 


Soil name and Shallow Dwellings without Dwellings with Small commercial Local roads and 
map symbol excavations basements basements buildings streets 
Altvan 

NSD Leen hata ee Moderate: too Moderate: Moderate: Moderate: Moderate: 
clayey; cutbanks shrink-swell. shrink-swell ; shrink-swell; shrink-swell; 
cave. frost action. frost action; frost action. 

corrosive. 

*3, 4: 

Altvan part ~-~_.— Moderate: too Moderate: Moderate: Moderate: Moderate: 
clayey; cutbanks shrink-swell. shrink-swell; shrink-swell; shrink-swell; 
cave. frost action. frost action; frost action. 

corrosive. 

Satanta part ~_----_ BHUGHE ceo ucceke Moderate: Moderate: Moderate: Moderate: 
shrink-swell; shrink-swell ; shrink-swell; shrink-swell; 
low strength. low strength. low strength. low strength. 

Aquepts 
5 6- scien a eee Severe Severe: Severe; Severe: Severe: wetness; 
wetness wetness. wetness. wetness. frost action. 
Ascalon: 
TB & os coce ee Slight ~~ ---__~-- Moderate: Moderate: Moderate: Moderate: frost 
shrink-swell; shrink-swell; shrink-swell; action; low 
low strength. low strength. low strength. strength; 
shrink-swell. 
Bainville: 
*9: 

Bainville part _.--| Moderate: depth | Moderate: Moderate: depth Severe: slope; Moderate: frost 
to rock; slope. slope. to rock; slope. corrosive. action; slope; 

low strength. 

Epping part _____- Moderate: depth | Moderate: depth | Moderate: depth | Moderate: depth | Moderate: depth 
to rock. to rock. to rock. to rock; to rock; frost 

corrosive. action; low 
strength. 
*10: 

Bainville part -__-_| Moderate: depth | Slight —~--_.____. Moderate: depth | Moderate: slope; | Moderate: frost 
to rock. to rock. corrosive, action; low 

strength. 

Keith part -----._ Slight ~---.---_-_ Moderate: Moderate: Moderate: slope; | Moderate: 
shrink-swell; shrink-swell; shrink-swell; shrink-swell; 
slope. slope. corrosive, low strength. 

Baller: 
‘Ul: 

Baller part ------- Severe: slope; Severe: slope; Severe: slope; Severe: slope; Severe: depth to 
depth to rock: depth to rock; depth to rock; depth to rock; rock; slope. 
large stones. large stones. large stones. large stones. 

Carnero part —---- Severe: depth to Severe: Severe: depth to Severe: depth to Severe: _ shrink- 
rock; slope. shrink-swell; rock; shrink- rock; shrink- swell; low 

slope. swell; slope. swell; slope. strength; slope. 
*12: 

Baller part _--_--- Severe: slope; Severe: slope; Severe: depth to Severe: slope; Severe: depth to 

depth to rock; depth to rock; rock; large depth to rock; rock; slope. 


Rock outcrop part. 


large stones. 


Severe: 
floods. 


wetness; 


large stones. 


Severe: 
floods. 


wetness; 


stones; slope. 


Severe: 
floods. 


wetness; 


large stones. 


Severe: wetness; 


floods; corrosive. 


Severe: 


wetness; 
floods. 
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Soil name and Shallow Dwellings without Dwellings with Small commercial Local roads and 
map symbol excavations basements basements buildings streets 
Boyle 
[A Severe: small Moderate: depth | Moderate: depth Moderate: slope; | Moderate: depth 
stones. to rock. to rock. depth to rock. to rock. 
PS aoe eae allen. Severe: slope; Severe: slope ____| Severe: slope -_--| Severe: slope _-__| Severe: slope. 
small stones. 
*16: 
Boyle part ~--_--. Severe: small Moderate: depth Moderate: depth | Moderate: slope; | Moderate: depth 
stones. to rock. to rock. depth to rock. to rock. 
Ratake part __---_ Severe: small Moderate: depth Moderate: depth | Moderate: depth Moderate: depth 
stones. to rock. to rock. to rock. to rock. 
A 
Boyle part ~--.--- Severe: slope; Severe: slope ____| Severe: slope ____| Severe: slope ____| Severe: slope. 
small stones. 
Ratake part —~----- Severe: slope; Severe: slope ____| Severe: slope _--_| Severe: slope -_-.| Severe: slope. 
small stones. 
Breece: 
4: Coin cree ae eT ee Slight ~----._---- Slight ~ ---_--____ Slight ~_--_-_____ Slight ~__---_-___ Moderate: frost 
action. 
[en eee Ee, Slight ~.----_-_-- Slight ~---_-_-___ Slight ~__________ Moderate: Moderate: frost 
slope. action. 
20 see fas ke, Severe: slope ____| Severe: slope ____| Severe: slope __-_| Severe: slope _-__}| Severe: slope. 
Carnero: : 
FA ian nailed near seme eee Severe: depth to Severe: Severe: depth to Severe: depth to Severe: shrink- 
rock. shrink-swell. rock; shrink- rock ; shrink- swell; low 
swell. swell; corrosive. strength. 
Caruso 
DO alocth ts sae Pte eat Severe: floods; Severe: floods ___| Severe: floods; Severe: floods ___| Severe: floods. 
wetness. wetness. 
Clergern: 
23. ee kg eB one Slight ---------__ Slight ~---.---___ Slight ---_._----_- Slight --._.____-- Moderate: frost 
action. 
Connerton: 
*24: 
Connerton part ___] Slight ~--__-_---- Moderate: Moderate: Moderate: Moderate: 
shrink-swell. shrink-swell. shrink-swell; shrink-swell. 
corrosive. 
Barnum part _____ Severe: floods ---] Severe: floods _-_| Severe: floods _--| Severe: floods; Severe: floods. 
corrosive. 
*25: 
Connerton part _-_| Slight ~-------_-- Moderate: Moderate: Moderate: slope; | Moderate: 
shrink-swell. shrink-swell. shrink-swell; shrink-swell. 
corrosive, 
Barnum part —---- Severe: floods _-_| Severe: floods ___| Severe: floods _._| Severe: floods; Severe: floods. 
corrosive, 
Cushman 
26) Joc o eee oe Moderate: depth | Moderate: Moderate: Moderate: Moderate: frost 
to rock. shrink-swell. shrink-swell. shrink-swell. action. 
DT Bone ee ee oe Sa Moderate: depth | Moderate: Moderate: Moderate: slope; | Moderate: frost 
to rock. shrink-swell. shrink-swell. shrink-swell. action. 
Driggs 
280123 eet Sow Severe: cutbanks | Slight ~.-..-_--__ Slight  ~-_-_______ Slight: -:2-.-22.-2 Moderate: frost 
cave, action. 
2968 Ee eS Severe: slope; Severe: slope ____| Severe: slope ._._| Severe: slope .---| Severe: slope. 


cutbanks cave, 
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Soil name and Shallow Dwellings without Dwellings with Small commercial Local roads and 
map symbol excavations basements basements buildings streets 
Elbeth: 
*30: 
Elbeth part ~----- Severe: slope ___] Severe: slope --..| Severe: slope ----} Severe: slope -_-_| Severe: slope. 
Moen part —~------- Severe: slope; Severe: slope __-_| Severe: slope; Severe: slope ____| Severe: slope. 
depth to rock. depth to rock. 
Farnuf 

Bill tet eee Oe Slight ~____------ Moderate: Moderate: Moderate: Moderate: frost 
shrink-swell; shrink-swell ; shrink-swell. action; shrink- 
low strength. low strength. swell; low 

strength. 

*32: 

Farnuf part ------ Severe: slope _.__| Severe: slope ____| Severe: slope ----| Severe: slope —-__ Severe: slope. 
Boyle part -_.---- Severe: slope; Severe: slope ___-| Severe: slope; Severe: slope; Severe: slope; 
depth to rock; depth to rock. depth to rock. depth to rock. 
small stones. 
Rock outcrop part. 
Fluvaquents: 
gis ee he Et Severe: floods _--] Severe: floods ___] Severe: floods --_| Severe: floods ---| Severe: floods. 
Fort Collins: 

D495 eS Slight ~---------- Moderate: low Moderate: low Moderate: low Moderate: low 
strength; frost strength; frost strength; frost strength; frost 
action. action. action. action. 

96. 37 sees ee tee Slight -~---------_ Moderate: low Moderate: low Moderate: slope; | Moderate: low 
strength; frost strength; frost low strength; strength. 
action. action. frost action. 

Foxcreek: 

30 -sosse--ue Se Severe: wetness; | Severe: wetness; | Severe: wetness; | Severe: wetness; | Severe: wetness; 
cutbanks cave; floods; frost floods ; frost floods; frost frost action. 
small stones. action. action. action. 

Gapo: 
39) a Se ees Severe Severe: Severe: Severe: wetness; | Severe: wetness; 
wetness wetness. wetness. corrosive. frost action. 
Garrett: 
wotot ee Moderate Severe: floods ___| Severe: floods ---| Severe: floods; Moderate: floods. 
floods corrosive. 
Olt Soe eoe en meas Slight ------.---- Slight ------_---_ Slight ----~------ Slight: Moderate: low 
corrosive. strength. 
Gravel pits: 
42. 
Haploborolls: 

*43: 

Haploborolls part_.| Severe: slope _---| Severe: slope ..--| Severe: slope ---- Severe: slope __._| Severe: slope. 
Rock outcrop part. 
Haplustolls: 

Maps Soe eS Se Severe: slope _---| Severe: slope -.--| Severe: slope _---| Severe: slope ---- Severe: slope. 
Haplustolls part __| Severe: slope __--} Severe: slope _---| Severe: slope ..--| Severe: slope ---_| Severe: slope. 
Rock outcrop part. 

Harlan: 

Ab, Bie ta oe Slight  ~---~------ Moderate: low Moderate: low Moderate: low Severe: low 
strength. strength. strength. strength. 

yy eee eee ere are Slight ----_------ Moderate: low Moderate: low Moderate: slope; | Severe: low 
strength. strength. low strength. strength. 
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Heldt: 
AB AQ meh te edte Severe: too Severe: Severe: Severe: Severe: _ shrink- 
clayey. shrink-swell; shrink-swell ; shrink-swell ; swell; low 
low strength; low strength; low strength; strength. 
frost action. frost action. corrosive; frost 
action. 
Keith . 

BOL 22sec aa Slight ~---------- Moderate: Moderate: Moderate: Moderate: 
shrink-swell; shrink-swell; shrink-swell; shrink-swell. 
frost action. frost action. corrosive. 

Kildor: 
Gl) toe St et Severe: too Severe: Severe: Severe: Severe: _ shrink- 
clayey. shrink-swell; shrink-swell; shrink-swell; swell; low 
frost action. frost action; corrosive. strength; frost 
depth to rock. action. 
*52: 
Kildor part ----~-- Severe: slope; Severe: Severe: slope; Severe: Severe: _shrink- 
too clayey. shrink-swell; frost action. shrink-swell; swell; low 
slope; frost slope; corrosive; strength; slope; 
action. frost action. frost action. 
Shale outcrop part. 
Kim: 

Bi). tsccotecel tec os Slight ~---------_ Moderate: low Moderate: low Moderate: low Moderate: low 
strength. strength. strength. strength. 

64,059 oe eS Slight ~-.-------- Moderate: low Moderate: low Moderate: low Moderate: low 
strength. strength. strength; slope. strength. 

*56: 

Kim part ~-------- Moderate: Moderate: low Moderate: low Severe: slope; Moderate: low 
slope. strength; slope; strength; slope; frost action. strength; slope; 
frost action. frost action. frost action. 
Thedalund part -__| Moderate: depth | Moderate: low Severe: low Severe: slope; Moderate: low 
to rock; slope. strength; slope; strength; slope; corrosive; frost strength; slope; 
frost action. depth to rock; action. frost action, 
frost action. 
Kirtley: 
$7 ---~------------- Moderate: depth | Moderate: low Moderate: low Moderate: slope; | Severe: low 
to rock. strength. strength. low strength. strength. 
*58: 
Kirtley part -_---- Moderate: slope; | Moderate: slope; | Moderate: low Severe: slope _.__| Severe: low 
depth to rock. low strength. strength; slope. strength. 
Purner part ~__~-_ Severe: depthto | Severe: depthto { Severe: depthto | Severe: depthto | Severe: depth to 
rock. rock. rock. rock. rock, 
LaPorte: 
*59: 
LaPorte part ~_~-- Severe: depthto | Severe: depthto | Severe: depthto | Severe: depthto | Severe: depth to 
roek; slope, rock; slope. rock; slope. rock; slope. rock; slope. 
Rock outcrop part. 
Larim 
60) Seo eoeL eet Severe: slope; Severe: slope __.-| Severe: slope ..-_| Severe: slope __--| Severe: slope. 
cutbanks cave; 
small stones. 
Larimer: 

(| ae ee ee Severe: cutbanks | Slight -__---_-__- Slight ~---------- Slight ~---------- Slight. 

cave. 

*62: 

Larimer part —---- Severe: cutbanks | Slight  -_~_---_-__- Slight  ~---__--.-_ Moderate: Slight. 
cave. slope. 
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Shallow 


Soil name and Dwellings without Dwellings with Smal commercial Local roads and 
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*62—Cont.: 
Stoneham part ____| Slight ~_----__---- Moderate: frost Moderate: frost Moderate: slope; } Severe: low 
action; shrink- action; shrink-swell; strength. 
swell. shrink-swell. frost action. 
Longmont: 

63) csseoe cone ece ee Severe: wetness; Severe: wetness; Severe: wetness; Severe: wetness; Severe: frost 
floods; too floods. floods. floods; corrosive. action; wetness; 
clayey. shrink-swell. 

Loveland: 

OAS ooo ie Severe: wetness; | Severe: floods; Severe: floods; Severe: wetness; | Severe: frost 

floods. wetness. wetness, floods; corrosive. action; wetness; 
shrink-swell. 
Midway 

BGP ee Le olte h Severe: slope; Severe: slope; Severe: slope; Severe: slope; Severe: slope; 

too clayey. shrink-swell. shrink-swell ; shrink-swell; shrink-swell. 
depth to rock. corrosive. 
Minnequa: 

b Laden eet aa Moderate: depth | Slight -~---.-_-.-- Moderate: depth Moderate: Moderate: low 
to rock. to rock. slope. strength. 

*67: 

Minnequa part __.-| Moderate: depth | Moderate: Moderate: depth | Severe: slope ____| Moderate: low 
to rock; slope. slope. to rock; slope. strength; slope. 
LaPorte part ----- Severe: depthto | Severe: depth to Severe: depth to Severe: depth to Severe: depth to 
rock. rock. rock. rock. rock. 
Miracle 

60" 225 2 pees Severe: depthto | Severe: slope -.--| Severe: slope; Severe: slope ____| Severe: slope. 

rock; slope. depth to rock. 
Naz: . : 

69: ee EE nd Be Slight ~---.___-._ Slight ---._------ Slight -_-.------_ Slight ~__.---_-_- Moderate: frost 

action. 

DO! resets Bb El ares SE Severe: slope __--| Severe: slope -_--| Severe: slope ---_| Severe: slope __--| Severe: slope. 

Nelson 

9 4 Vie Peace caer sen PEA IS Severe: depth to Moderate: depth | Severe: depth to Moderate: depth Moderate: depth 

roc to rock. rock. to rock; slope; to rock; frost 
corrosive. action. 
Newfork 

Drs we Ie et Severe: wetness; | Severe: floods; Severe: floods; Severe: floods; Severe: floods; 
small stones; ~* wetness. wetness. wetness. wetness. 
floods. 

Nunn: 

73,74, 15 sae eee Moderate: too Severe: Moderate: Severe: Severe:  shrink- 
clayey. shrink-swell. shrink-swell. shrink-swell; swell; low 

corrosive. strength. 

16) Seca Seo se eat Severe: Severe: Severe: Severe: Severe: shrink- 
wetness. shrink-swell. wetness. shrink-swell; swell; low 

corrosive. strength. 
Otero . 

The tet hes DE Se NE Slight —---.___.__ Slight ~-.-_-_--__ Slight ~____-_---_ Slight -_------__- Slight. 

TB O19 eae Ne Slight ~----___--- Slight ~---_--__-_ Slight --_-_-----_ Moderate: Slight. 

slope. 

*80: 

Otero part ---.--_ Severe: slope __.-| Severe: slope ----| Severe: slope ---_| Severe: slope ----| Severe: slope. 
Nelson part —-__-- Severe: depthto | Severe: slope ----| Severe: depthto | Severe: slope -_-_| Severe: slope. 


rock; slope. 


rock; slope. 
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Paoli 

BI cose Jone Fo Moderate: Severe: floods ---| Severe: floods ~-_| Severe: floods ._-| Moderate: floods; 

floods. low strength; 
frost action. 

Pendergrass: 

*82: 

Pendergrass part__| Severe: depth to Severe: depth to Severe: depth to Severe: depth to Severe: depth to 
rock; large rock; large rock; large rock; large rock; slope. 
stones; slope. stones; slope. stones; slope. stones; slope. 

Rock outcrop part. 

Pinata: 
*93: 

Pinata part ~---._ Severe: slope; Severe: slope; Severe: slope; Severe: slope; Severe: slope; 
too clayey. shrink-swell. shrink-swell. shrink-swell. shrink-swell. 

Rock outerop part. 

Poudre 
BAS oie i ae Ge Severe: wetness; | Severe: floods; Severe: floods; Severe: floods; Severe: wetness; 
floods. wetness. wetness. wetness. low strength. 
Purner 
ee Severe: depth to Severe: depth to Severe: depth to Severe: depth to Severe: depth to 
rock. rock, rock. rock. rock. 
*86: 

Purner part —.---- Severe: depth to Severe: depth to Severe: depth to Severe: depth to Severe: depth to 
rock; slope. rock; slope. rock; slope. rock; slope. rock; slope. 

Rock outcrop part. 

Ratake: 
*87: 

Ratake part ~----_ Severe: slope; Severe: slope; Severe: slope; Severe: slope; Severe: slope; 
depth to rock; depth to rock. depth to rock. depth to rock; depth to rock. 
small stones. 

Rock outcrop part. 

Redfeather: 

S80 tre ese Severe: slope; Severe: slope; Severe: slope; Severe: slope; Severe: slope; 

depth to rock. depth to rock. depth to rock. depth to rock. depth to rock. 
Renohill: 

89 asec eee ee tes Moderate: depth | Moderate: low Severe: low Moderate: low Severe: low 
to rock; too strength; depth strength; depth strength; strength. 
clayey. to rock. to rock. corrosive. 

90 i dee ee Moderate: depth | Moderate: low Severe: low Moderate: slope; | Severe: low 
to rock; too strength; depth strength; depth low strength; strength. 
clayey. to rock. to rock. corrosive, 

*9l: 

Renohill part ~---- Moderate: slope; | Moderate: slope; | Moderate: low Severe: slope; Severe: low 
depth to rock; low strength; strength; frost corrosive. strength. 
too clayey. depth to rock. action. 

Midway part ----~- Severe: too Severe: Severe: Severe: slope; Severe: 
clayey. shrink-swell; shrink-swell. shrink-swell; shrink-swell. 

depth to rock. corrosive. 
Riverwash: 
G0h aA a ee Severe: floods .__| Severe: floods ___| Severe: floods __-] Severe: floods --_| Severe: floods. 
Rock outcrop: 
93. 
Satanta: 
94, 95, 96, 97 _----_-- Slight ~---_--.-_- Moderate: Moderate: Moderate: Moderate: 


shrink-swell; 
low strength. 


shrink-swell; 
low strength, 


shrink-swell; 
low strength. 


shrink-swell; 
low strength. 
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Satanta Variant: 
| ee aa ee eee ee Severe: Severe: floods; Severe: floods; Severe: floods; Moderate: 
wetness. wetness. wetness. wetness. wetness; frost 
action. 
Schofield : 
*99: 
Schofield part ~---- Severe: slope _._-| Severe: slope _---| Severe: slope; Severe: slope; Severe: slope. 
depth to rock. corrosive. 
Redfeather part _--| Severe: slope; Severe: slope; Severe: slope; Severe: slope; Severe: slope; 
depth to rock. depth to rock. depth to rock. depth to rock; depth to rock. 
corrosive. 
Rock outcrop part. 
Stoneham: 
100, 10} ---------_--_ Slight ~_-__---_-- Moderate: frost Moderate: frost Moderate: frost Severe: low 
action. action. action; corrosive. strength. 
102, 103 _----_- Slight ----------- Moderate: frost Moderate: frost Moderate: slope; | Severe: low 
action. action. corrosive. strength. 
Sunshine: 
(04 23, cee te en eta! Severe: large Severe: large Severe: large Severe: slope; Severe: large 
stones. stones; frost stones; frost large stones; stones; frost 
action. action. corrosive. action. 
Table Mountain: 
mus See ea Moderate: Severe: floods __-| Severe: floods ___| Severe: floods; Moderate: frost 
floods. corrosive. action; floods. 
Tassel : 
(06) eaten ee Severe: slope; Severe: slope; Severe: slope; Severe: slope _-_-| Severe: slope. 
depth to rock. depth to rock. depth to rock. 
Thedalund: 
107 __-------------- Moderate: depth | Moderate: frost Moderate: depth | Moderate: low Moderate: low 
to rock. action; low to rock; frost strength; strength. 
strength; depth action, corrosive. 
to rock. 
108) acess es oes Moderate: depth | Moderate: low Moderate: depth | Moderate: low Moderate: low 
to rock. strength; depth to rock; frost strength; slope; strength. 
to rock. action. corrosive. 
Thiel 
[OP se ah ea tea Severe: slope; Severe: slope _--_| Severe: slope --__| Severe: slope; Severe: slope. 
small stones. corrosive. 
Tine: 
10) so -ee ete. Severe: small Slight ~---_------ Slight  ~-~__-_-.-- Slight: Slight. 
stones. corrosive. 
15 ee Severe: small Severe: slope __--| Severe: slope __-_| Severe: slope ----| Severe: slope. 
stones; slope. 
Trag: 
*112: 
Trag part ________ Severe: slope _-___| Severe: slope ----| Severe: slope ---_] Severe: slope -_--| Severe: slope. 
Moen part __----__ Severe: slope; Severe: slope; Severe: slope; Severe: slope ___-!| Severe: slope. 
depth to rock. depth to rock. depth to rock. 
Ulm: : 
WS. V4 te ee oe Slight ~.--------- Severe: Severe: Severe: Severe: low 
shrink-swell. shrink-swell. shrink-swell; strength; 
corrosive. shrink-swell. 
Weld: 
EBS hee eb ee Slight -.----_-_-- Severe: low Severe: Severe: low Severe: low 
strength; shrink-swell ; strength; strength; 
shrink-swell. low strength. corrosive ; shrink-swell. 


shrink-swell. 
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Wetmore: 

*I16: 

Wetmore part -.-_] Severe: depth to Severe: depth to Severe: depth to Severe: depth to Severe: depth to 
rock; slope. rock; slope. rock ; slope. rock; slope. rock; slope. 

Boyle part _----_- Severe: slope; Severe: slope ____| Severe: slope; Severe: slope ____| Severe: slope. 
depth to rock; depth to rock. 
smal] stones. 

Moen part —--_-_-- Severe: slope; Severe: slope ___.| Severe: slope; Severe: slope ____| Severe: slope. 
depth to rock. depth to rock. 

*LV7: 

Wetmore part .-._| Severe: depth to Severe: depth to Severe: depth to Severe: depth to Severe: depth to 
rock; slope. rock; slope. rock; slope. rock; slope. rock; slope. 
Boyle part ~------ Severe: slope; Severe: slope _--.| Severe: slope; Severe: slope __-__| Severe: slope. 
depth to rock; depth to rock. 
small stones, 
Rock outcrop part. 
Wiley: 

NS: soca tote t Slight ~~~ ~-__--_. Moderate: low Moderate: low Moderate: low Moderate: frost 
strength ; frost strength; frost strength; frost action; shrink- 
action; shrink- action; shrink- action; shrink- swell, 
swell, swell. swell, 

WO ea hs set Slight  ~-----.---. Moderate: low Moderate: low Moderate: low Moderate: frost 


strength; frost 
action; shrink- 
swell. 


stories high. Separate ratings are made for small 
commercial buildings without basements and for dwell- 
ings with and without basements. For such structures, 
soils should be sufficiently stable so that cracking 
or subsidence from settling or shear failure of the 
foundation do not occur. These ratings were deter- 
mined from estimates of shear strength, compressibil- 
ity, and shrink-swell potential of the soil. Soil texture, 
plasticity and in-place density, potential frost action, 
wetness, and depth to a seasonal high water table were 
also considered. Wetness and depth to a seasonal high 
water table indicate potential difficulty in providing 
adequate drainage for basements, lawns, and gardens. 
Depth to bedrock, slope, and the large stones in or on 
the soil are also important considerations and were 
considered in determining the ratings. Susceptibility 
to flooding is a serious limitation. 

Local roads and streets referred to in table 9 have 
an all-weather surface that can carry light to medium 
traffic all year. They consist of subgrade of the 
underlying soil material; a base of gravel, crushed rock 
fragments, or soil material stabilized with lime or ce- 
ment; and a flexible or rigid surface, commonly of 
asphalt or concrete. The roads are graded with soil 
material at hand, and most cuts and fills are less 
than 6 feet deep. 

Load-supporting capacity and the stability of the 
soil as well as the quantity and workability of fill ma- 
terial available are important in design and construc- 


tion of roads and streets. The AASHTO and Unified 


strength; frost 
action; shrink- 


strength; slope; 
shrink-swell. 


action; shrink- 
swell. 


swell. 


classifications of the soil and the soil texture, density, 
shrink-swell potential, and potential frost action are 
indicators of the traffic-supporting capability used in 
making the ratings. Wetness, flooding, slope, depth to 
hard rock or very compact layers, and content of 
large stones, all of which affect stability and ease 
of excavation, were also considered. 


Sanitary facilities 


Favorable soil properties and site features are 
needed for proper functioning of septic tank absorp- 
tion fields, sewage lagoons, and sanitary landfills. The 
nature of the soil is important in selecting sites for 
these facilities and in identifying limiting soil prop- 
erties and site features to be considered in design and 
installation. Also, those soil properties that deal with 
the ease of excavation or installation of these facili- 
ties will be of interest to contractors and local officials. 
Table 10 shows the degree and kind of limitations of 
each soil for these uses and for use of the soil as daily 
cover for landfills. 

If the degree of soil limitation is indicated by the 
rating slight, soils are favorable for the specified use 
and limitations are minor and easily overcome. If 
moderate, soil properties or site features are unfav- 
orable for the specified use, but limitations can be over- 
come by special planning and design. If severe, soil 
properties or site features are so unfavorable or diffi- 
cult to overcome that major soil reclamation, special 
designs, or intensive maintenance are required. 
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Soil name and 


Septic tank 


Sewage lagoon 


Trench sanitary 


Area sanitary 


Daily cover for 


map symbol absorption fields areas landfill landfill sanitary landfill 
Altvan: 
[> eke eee Slight ----------_ Severe: seepage_-| Severe: seepage_-_| Severe: seepage__| Fair: too clayey; 
thin layer. 
De iad Nes re at ore Slight ----------- Severe: seepage; | Severe: seepage__| Severe: seepage__| Fair: too clayey; 
slope. thin layer. 
m3. 

Altvan part —----- Slight ~-----_._--| Severe: seepage--| Severe: seepage_-| Severe: seepage__| Fair: too clayey; 

thin layer. 

Satanta part ~_--- Slight ----.-_----' Moderate: Slight -.--------- Slight -_----.---- Good. 

seepage. 
*4: 

Altvan part __---- Slight ----------- Severe: seepage; | Severe: seepage._| Severe: seepage__| Fair: too clayey; 

slope. thin layer. 

Satanta part _--__| Slight ----------- Severe: slope ----| Slight -.--------- Slight -.----_---- Good. 

Aquepts: 
) Oeetcceted eteeee Severe: Severe: Severe: Severe: Poor: wetness. 
wetness wetness, wetness. wetness. 
Ascalon: 
Ty Beco es seco SS So Slight ~----- ---- Severe: seepage__| Severe: seepage__| Severe: seepage__| Good. 
Bainville: 
#9. 

Bainville part ----| Severe: depth to Severe: depth to Severe: depthto | Severe: slope ___-| Fair: thin layer. 
rock. rock. rock. 

Epping part --_--~ Severe: depth to Severe: depth to Severe: depthto | Severe: slope ____| Poor: thin layer. 
rock. rock. rock. 

*10: 

Bainville part __--| Severe: depth to Severe: slope; Severe: depth to Moderate: Fair: slope. 
rock. depth to rock. rock. slope. 

Keith part ------- Slight —~-----__--_ Severe: slope ____| Moderate: too Moderate: Fair: too clayey; 

clayey. slope. slope. 
Baller: 
"Tl: 

Baller part _______ Severe: depthto | Severe: depth to Severe: slope; Severe: slope; Poor: thin layer; 
rock; slope. rock; slope; seepage; depth seepage. large stones; 

seepage. to rock. slope. 

Carnero part —____ Severe: depth to Severe: depth to Severe: depthto | Severe: slope ---_| Poor: slope; 
rock; slope; rock; slope. rock; slope. area reclaim. 
percs slowly. 

*12: 

Baller part ------_ Severe: depth to Severe: depth to Severe: slope; Severe: slope; Poor: thin layer; 
rock; slope. rock; slope; seepage; depth seepage. large stones; 

seepage. to rock. slope. 

Rock outcrop part. 

Blackwell: 
Io: eteter eee Severe: wetness; | Severe: wetness; | Severe: wetness; | Severe: wetness; | Poor: wetness. 
floods. floods. floods. floods. 
Boyle 
[Se rh mn rere nace cee as Severe: depth to Severe: depth to Severe: depth to Severe: seepage__| Poor: thin layer; 
rock. rock; seepage. rock; seepage. area reclaim. 
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Soil name and Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover for 
map symbol absorption fields areas landfill landfill sanitary landfill 
Boyle——Cont.: . 
|S: seeecsus sol Severe: depth to Severe: depth to Severe: depth to Severe: slope; Poor: slope; thin 
rock; slope. rock; slope; rock; slope; seepage. layer; area 
seepage. seepage, reclaim. 
*1é: 
Boyle part ~---~-- Severe: depth to Severe: depth to Severe: depth to Severe: seepage__| Poor: thin layer; 
rock, rock; seepage. rock ; seepage. area reclaim. 
Ratake part —_-_-- Severe: depth to Severe: depth to Severe: depth to Slight ~---------- Poor: thin layer; 
rock. rock. rock; small small stones; 
stones. area reclaim. 
*I7: 
Boyle part ------- Severe: depth to Severe: depth to Severe: depth to Severe: slope; Poor: thin layer; 
rock; slope. rock; slope; rock; seepage. seepage. area reclaim; 
seepage. slope. 
Ratake part —_-~-- Severe: depth to Severe: depth to Severe: depth to Severe: slope ..--]| Poor: thin layer; 
rock; slope. rock ; slope. rock; slope; small stones; 
small stones. area reclaim. 
Breece: 
18, NS Gee eee Slight ~_----_--__ Severe: seepage__| Severe: seepage__| Severe: seepage__| Good. 
20 Weakest nose hee Severe: slope _.__] Severe: seepage; | Severe: seepage__| Severe: seepage; | Poor: slope. 
slope. slope. 
Carnero: 
2b een eeh Me oes Severe: depthto | Severe: depthto | Severe: depthto | Slight —-__-_---_-_ Poor: area 
rock. rock; slope. rock. reclaim. 
Caruso 
22o Sesion se nn os Severe: floods; Severe: floods; Severe: floods; Severe: floods; Fair: too clayey. 
wetness. wetness. wetness. wetness. 
Clergern: 
23) ces odes Sse scee Slight ~---_-_-___ Severe: seepage-__| Severe: seepage__| Severe: seepage-_) Good. 
Connerton: 
*24: 
Connerton part ~--] Slight -_---______ Moderate: Slight ~---_------ Slight ---...----- Good. 
seepage. 
Barnum part —~---_ Severe: floods ___| Severe: floods _-.| Severe: floods ---| Severe: floods ~--| Good. 
*25: 
Connerton part --_| Slight ~_-----_-__ Moderate: Slight -~-----_---- Slight -.--..----. Good. 
seepage; slope. 
Barnum part __~__ Severe: floods ___| Severe: floods _-_| Severe: floods --_} Severe: floods ~--| Good. 
Cushman 
26-27 2ooseeen es ee Severe: depth to Severe: depth to Severe: depth to Slight ~-----.-~-- Fair: thin layer; 
rock rock, rock. area reclaim. 
Driggs 
28) eee ase Slight  _----_---- Severe: seepage--| Severe: seepage_-| Severe: seepage__| Fair: too clayey. 
De, ste: 2 Bn ES te Severe: slope ____| Severe: slope; Severe: seepage__| Severe: slope; Poor: slope. 
seepage. seepage. 
Elbeth: 
*30: 
Elbeth part ~----- Severe: slope ____| Severe: slope __-_| Severe: slope _---| Severe: slope; Poor: slope. 
seepage. 
Moen part ~--.---- Severe: slope; Severe: slope; Severe: slope; Severe: slope ----| Poor: slope; area 
depth to rock. depth to rock. depth to rock. reclaim; thin 


layer. 
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Sewage lagoon 


Trench sanitary 


Area sanitary 


Daily cover for 


map symbol absorption fields areas landfill landfill sanitary landfill 
Farnuf : ; 
3 ese n oo Shee Moderate: percs Moderate: Slight ~~ -------- Slight ----------- Good 
slowly. slope. 
*32: 
Farnuf part --_--- Severe: slope ___-| Severe: slope ---_ aera es Severe: slope ----| Poor: slope. 
slope. 
Boyle part —~------ Severe: slope; Severe: depth to Severe: depth to Severe: slope; Poor: thin layer; 
depth to rock. rock; slope; rock; seepage. seepage. area reclaim; 
seepage. slope. 
Rock outcrop part. 
Fluvaquents: 
BOF je oh Ree Severe: floods _-.| Severe: floods _--] Severe: floods ~--| Severe: floods -__| Poor: wetness. 
Fort Collins: : 
34,95, tel ek Moderate: percs Moderate: Slight ~__-------- Slight ~---_------ Good 
slowly. seepage. 
36. Sn scone ee Moderate: percs Moderate: slope; | Slight ~-------~-- Slight ---__----_- Good 
slowly. seepage. 
BY eis e pe eeee! Moderate: percs Severe: slope ~--_| Slight --------_-- Slight -.-_.----__ Good 
slowly. 
Foxcreek: 
Oi ace eae Severe: Severe: wetness; | Severe: wetness; | Severe: wetness; | Poor: wetness; 
wetness. seepage; floods. seepage. seepage. thin layer. 
Gapo: 
BO): Aare a Sh tae hel Severe: wetness; | Severe: Severe: Severe: Poor: wetness. 
percs slowly. wetness. wetness. wetness. 
Garrett: 
AO nate da eA AM Moderate: percs | Severe: floods --_| Moderate: Moderate: Good. 
slowly; floods. seepage; floods. floods. 
Qi 2 Moses cee. bane Moderate: percs | Moderate: Moderate: Slight ---.___--__ Good. 
slowly. seepage. seepage. 
Gravel pits: 
42. 
Haploborolls: 
*43: 
Haploborolls part--| Severe: slope; Severe: slope; Severe: slope; Severe: slope ____| Poor: slope; 
large stones. large stones. large stones. large stones. 
Rock outcrop part. 
Haplustolls: 
AA eo ee ee Severe: slope ____| Severe: slope _---| Severe: slope -_--| Severe: slope -.-_| Poor: slope. 
*45: 
Haplustolls part -.| Severe: slope; Severe: slope; Severe: slope; Severe: slope ._._| Poor: slope; 
large stones. large stones. large stones. large stones. 
Rock outcrop part. 
Harlan 
Gi oe oo es Moderate: peres Moderate: Slight ~~ -_---__- Slight: : 2-2-2. 2. Good. 
slowly. seepage. 
AT eee ee ei eat Moderate: percs Moderate: slope; | Slight ---.----._- Slight -----_---_- Good. 
slowly. seepage. 
Heldt 
49 eet ee Severe: peres Slight ~-----_---- Severe: too Slight ~---------- Poor: too clayey. 
slowly. clayey. 
2 agen ae ee Severe: peres Moderate: Severe: too Slight ~---------- Poor: too clayey. 
slowly. slope. clayey. 
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Soil name and Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover for 
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Keith: ; 
Oi cede e nose eS Slight ----------- Moderate: Slight ----------- Slight: .2--<--22-- Fair: too clayey. 
seepage. 
Kildor 
| (eee ee Severe: percs Severe: depth to Severe: depth to Slight ----------- Fair: too clayey; 
slowly; depth rock, rock. thin layer. 
to rock. 
"52: 
Kildor part ------- Severe: percs Severe: depth to Severe: depth to Severe: slope ----| Poor: slope. 
slowly; depth rock; slope. rock. 
to rock; slope. 
Shale outcrop part. 
Kim: 
69. ee eee eS Slight ~--------~~ Moderate: Slight ~--.------- Slight: 2222222 234' Good. 
seepage. 
54 eee see Slight -----.----- Moderate: Slight ~--_--._---- Slight ~-----~---- Good. 
seepage; slope. 
OS ken a Slight ----.-.---- Severe: slope _.__| Slight ----------- Slight ----------- Good. 
*56: 
Kim part ~------- Moderate: Severe: slope ____| Slight ~-~-------- Moderate: Fair:. slope. 
slope. slope. 
Thedalund part ---| Severe: depth to Severe: depth to Severe: depth to Moderate: Fair: thin layer; 
rock. rock; slope. rock, slope. slope. 
Kirtley: 
Lf Aa ne aN oe SE ea Severe: depth to Severe: slope; Severe: depth to Moderate: Fair: thin layer; 
rock. depth to rock. rock, slope. slope. 
*58: 
Kirtley part -----_ Severe: depth to Severe: slope; Severe: depthto | Severe: slope _-__| Poor: slope. 
rock; slope. depth to rock. rock. 
Purner part —----- Severe: depth to Severe: slope; Severe: depthto | Severe: slope _---| Poor: thin layer; 
rock; slope. depth to rock. rock. area reclaim; 
slope. 
LaPorte: 
*59: 
LaPorte part ~~~ Severe: depthto | Severe: depthto | Severe: depthto | Severe: slope ----| Poor: thin layer; 
rock; slope. rock; slope. rock; slope. slope; area 
reclaim. 
Rock outcrop part. 
Larim 
DO EA vase cnuscssn ee! Severe: slope ____| Severe: slope; Severe: seepage; | Severe: seepage; | Poor: slope; area 
seepage. small stones; slope. reclaim; thin 
slope. layer. 
Larimer: ; . 
Gly tee eee eS Slight --__------_ Severe: seepage__| Severe: seepage; | Severe: seepage__) Fair: thin layer. 
too sandy. 
*62: . 
Larimer part ~-—-_ Slight  ~____-_--_- Severe: seepage__| Severe: seepage; | Severe: seepage--| Fair: thin layer. 
too sandy. 
Stoneham part ----} Slight ---.-----__ Moderate: slope; | Slight ----------- Slight ~_--_------~ Good. 
seepage. 
Longmont 
62 Sen eee RE Severe: floods; Severe: floods; Severe: floods; Severe: floods; Poor: wetness; 
wetness. wetness. wetness. wetness. too clayey. 
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Soil name and Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover for 
map symbol absorption fields areas landfill landfill sanitary landfill 
Loveland: : . 
PA 8 ogee et ee Severe: wetness; | Severe: wetness; | Severe: wetness; | Severe: wetness; | Fair: thin layer; 
floods. floods. floods. floods. area reclaim. 
Midway 
Oo Choe Severe: slope; Severe: depth to Severe: too Severe: slope ____| Poor: slope; too 
percs slowly; rock; slope. clayey; depth to clayey; thin 
depth to rock. rock. layer. 
Minnequa: : ; . 
(ie SEE peer keene ee: Severe: depth to Severe: depth to Severe: depthto | Slight ----------- Fair: thin layer. 
rock. rock. rock. 
*67: : : 
Minnequa part ___] Severe: depth to Severe: depth to Severe: depth to Moderate: Fair: thin layer; 
: rock, rock; slope. rock. slope. slope. 
LaPorte part _____ Severe: depthto | Severe: depthto | Severe: depthto | Moderate: Fair: thin layer. 
rock. rock; slope. rock. slope. 
Miracle: 
68) see oe ed Severe: depthto | Severe: depthto | Severe: depthto | Severe: slope -_--| Poor: slope. 
rock; slope. rock; slope. rock, 
Naz: 
69: woven s inne ae ced Slight ~---------~ Severe: seepage__| Severe: seepage__| Severe: seepage__| Good. 
AO GN Bi en ee | Severe: slope -.-_| Severe: seepage; | Severe: seepage._| Severe: seepage; | Poor: slope. 
slope. slope. 
Nelson 
DA Ont Pt ee Bl Severe: depth to Severe: depth to Severe: depth to Slight ~_--_-_--_- Fair: thin layer. 
rock. rock; seepage. rock. 
Newfork 
V2 sere ctetuee ees Severe: wetness; | Severe: wetness; | Severe: wetness; | Severe: wetness; | Poor: small 
floods. seepage; floods. seepage; floods. seepage; floods. stones. 
Nunn: : 
73, (Piece eseces Severe: percs Moderate: excess | Slight ~~------~-- Slight ~..---_---- Fair: too clayey. 
slowly. humus. 
UBs ses TI a eM Severe: percs Moderate: excess | Slight ~-----_---- Slight ~---------- Fair: too clayey. 
slowly. humus; slope. 
WO op sees ase aed Severe: peres Severe: excess Severe: Severe: Fair: too clayey. 
slowly; wetness. humus; wetness. wetness. wetness. 
Otero: 
PT TB OT on Slight ~---------- Severe: seepage__| Slight ~_--_-----~ Slight -_-..__--__ Good. 
*80: 
Otero part ~______ Severe: slope __-_| Severe: slope; Moderate: Severe: slope ____| Poor: slope. 
seepage. slope. 
Nelson part —__--- Severe: depthto | Severe: depth to Severe: depthto | Severe: slope _--_| Poor: slope. 
rock; slope. rock; slope; rock, 
seepage. 
Paoli 
Ol! Ao eee eee Moderate: Severe: seepage; | Severe: seepage__| Severe: seepage__}| Good. 
flooding. flooding. 
Pendergrass: 
*O9. 
Pendergrass part-_| Severe: depth to Severe: depth to Severe: depth to Severe: seepage; | Poor: thin layer; 
rock; slope. rock; seepage; rock; seepage. slope. large stones; 


Rock outcrop part. 


slope. 


slope. 
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Pinata: 
*83: 
Pinata part -_-_-- Severe: peres Severe: large Severe: depth to Severe: slope -_--| Poor: thin layer; 
slowly; slope. stones; slope. rock; slope; slope; large 
too clayey. stones. 
Rock outcrop part. 
Poudre: 
BBE eet Ae = Be Pt Severe: wetness; | Severe: wetness; | Severe: wetness; | Severe: wetness; | Poor: wetness. 
floods. floods; seepage. floods; seepage. floods; seepage. 
Purner 
85) Satoh et eee Severe: depthto | Severe: depthto | Severe: depthto | Severe: seepage-_| Poor: thin layer; 
rock, rock; seepage. rock; seepage. area reclaim. 
*86: 
Purner part __-_-- Severe: depthto | Severe: depth to Severe: depth to Severe: slope; Poor: thin layer; 
rock; slope. rock; slope; rock; slope; seepage. area reclaim; 
seepage. seepage. slope. 
Rock outcrop part. 
Ratake: 
*87: 
Ratake part ______ Severe: slope; Severe: slope; Severe: slope; Severe: slope -_--| Poor: thin layer; 
depth to rock. depth to rock. depth to rock; slope; small 
small stones. stones. 
Rock outcrop part. 
Redfeather: 
GO: thee ote ee So Severe: slope; Severe: slope; Severe: slope; Severe: slope; Poor: thin layer; 
depth to rock. depth to rock; depth to rock; seepage. slope; area 
seepage. small stones. reclaim. 
Renohill: : 
89.190: Lordi ste Severe: percs Severe: depthto | Severe: depthto | Slight ----------- Poor: too clayey. 
slowly; depth to rock. rock; too clayey. 
rock. 
*9l: 
Renohill part ~_--_ Severe: percs Severe: depth to Severe: depth to Moderate: Poor: tooclayey. 
slowly; depth to rock; slope. rock; too clayey. slope. 
rock. 
Midway part ____- Severe: peres Severe: depth to Severe: depth to Moderate: Poor: too clayey. 
slowly; depth to rock; slope. rock; too clayey. slope. 
rock. 
Riverwash: 
a ee Severe: floods ___| Severe: floods .__| Severe: floods _._} Severe: floods ---| Poor: small 
stones. 
Rock outcrop: 
93. 
Satanta: ; : 
94, 95, 96, 97 ~--_ Slight —~_-.--____- Moderate: Slight ~---------- Slight ----------- Good. 
seepage. 
Satanta Variant: : 
OS y tte er oe Moderate: floods; | Severe: floods; Severe: Severe: Fair: tooclayey. 
wetness. wetness. wetness. wetness. 
Schofield: 
*99; 
Schofield part ---.| Severe: depth to Severe: depth to Severe: depth to Severe: slope ----| Poor: slope; 
rock; slope. rock; slope. rock, thin layer. 
Redfeather part --| Severe: depth to Severe: depth to Severe: depth to Severe: slope; Poor: slope; thin 
rock; slope. rock; slope; rock; slope; seepage. layer; area 
seepage. small stones. reclaim. 
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Daily cover for 
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*99—Cont.: 
Rock outcrop part. 
Stoneham: : ; 
100, 101, 102 --------- Slight ~~ ---_---_ Moderate: Slight ~-------_-- Slight ----------- Good 
seepage. 
[O8i aut he hee Slight ---.------- Severe: slope ~--_| Slight -~--------- Slight ----------- Good 
Sunshine: 
FOB: a ey serra Severe: large Severe: slope; Severe: large Moderate: Poor: large 
stones; depth to large stones; stones; depth to slope. stones, 
rock. depth to rock. rock, 
Table Mountain: 
105.222 ee ees Moderate: Severe: flooding; | Moderate: Moderate: Good. 
flooding. seepage. flooding ; flooding. 
seepage. 
Tassel 
106) 222 oe_ ses seee see Severe: depthto | Severe: depth to Severe: depth to Severe: slope; Poor: slope; 
rock; slope. rock; slope; rock ; seepage. seepage. thin layer; 
seepage. area reclaim. 
Thedalund: 
107, 108 ---~-~------- Severe: depthto | Severe: depthto | Severe: depth to Slight -------_--~ Fair: thin layer. 
rock. rock, rock. 
Thiel: 
a oe Severe: slope _.--] Severe: slope; Severe: slope; Severe: slope; Poor: slope; 
seepage. seepage. seepage. small stones. 
Tine: 
PQs tec Se sae Slight ~.----_-_-- Severe: seepage__| Severe: seepage__| Severe: seepage-_| Poor: thin layer; 
small stones. 
1 Rae cee one eee oe Severe ~--_-----__ Severe: seepage; | Severe: seepage; | Severe: seepage; | Poor: thin layer; 
slope. slope. slope. small stones; 
slope. 
Trag: 
*I12: 
Trag part -----_-- Severe: slope ----| Severe: slope -__-| Severe: slope ----| Severe: slope __-_| Poor: slope. 
Moen part -_------ Severe: slope; Severe: slope; Severe: depthto | Severe: slope ---_| Poor: slope; 
depth to rock. depth to rock. rock. area reclaim; 
thin layer. 
Ulm: 
ae ee ne Severe: percs Slight -._----.--- Moderate: too Slight ~-----_--~- Fair: too clayey. 
slowly. clayey. 
Ndges ek Oe Severe: percs Moderate: Moderate: too Slight -.-__-__--_ Fair: too clayey. 
slowly. slope. clayey. 
Weld: 
PBS sere Se pe eee Moderate: peres Moderate: Moderate: too Slight -.-_------- Fair: too clayey. 
slowly. seepage. clayey. 
Wetmore: 
ING: 
Wetmore part -...| Severe: depthto | Severe: depth to Severe: depth to Severe: seepage; | Poor: thin layer; 
rock; slope. rock; slope; rock; slope; slope. slope; small 
seepage. seepage. stones, 
Boyle part ~__-___ Severe: depth to Severe: depth to Severe: depth to Severe: slope; Poor: thin layer; 
rock; slope. rock; slope; rock; slope; seepage. slope; area 
seepage. seepage. reclaim. 
Moen part --_---__ Severe: depth to Severe: slope; Severe: depth to Severe: slope -_--| Poor: slope; 
rock; slope. depth to rock. rock; slope. area reclaim; 


thin layer. 
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Wetmore—Cont.: 
*LL7: i 
Wetmore part .--| Severe: depth to Severe: depth to Severe: depth to Severe: slope; Poor: thin layer; 
rock; slope. rock; slope; rock; slope; seepage. slope; small 
seepage. seepage. stones. 
Boyle part ~------ Severe: depthto | Severe: depth to Severe: depth to Severe: slope; Poor: thin layer; 
rock; slope. rock; slope; rock; slope; seepage. slope; area 
seepage, seepage. reclaim. 
Rock outcrop part. 
Wiley: 
(1B. wie omemee cee’ Slight ----___-___ Moderate: Moderate: too Slight --------_-. Fair: too clayey. 
seepage. clayey. 
[Oe thw wes See het Slight) 222+-L24--- Moderate: Moderate: too Slight ~------.--- Fair: too clayey. 
seepage; slope. clayey. 


Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent 
from a septic tank into the natural soil. Only the soil 
horizons between depths of 18 and 72 inches are eval- 
uated for this use. The soil properties and site features 
considered are those that affect the absorption of the 
effluent and those that affect the construction of the 
system. 

Properties and features that affect the absorption 
of effluent are permeability, depth to seasonal high 
water table, depth to bedrock, and susceptibility to 
flooding. Stones, boulders, and shallow depth to bed- 
rock interfere with installation. Excessive slope causes 
lateral seepage and surfacing of the effluent in down- 
Slope areas. Also, soil erosion and soil slippage are 
haters where absorption fields are installed in sloping 
soils. 

Some soils are underlain by loose sand and gravel or 
fractured bedrock at a depth of less than 4 feet below 
the tile lines. In these soils the absorption field does 
not adequately filter the effluent, and as a result ground 
water supplies in the area can be contaminated. 

Percolation tests are performed to determine the 
absorption capacity of the soil and its suitability for 
septic tank absorption fields. These tests should be per- 
formed during the season when the water table is 
highest and the soil is at minimum absorption 
capacity. 

In many of the soils that have moderate or severe 
limitations for septic tank absorption fields, it is pos- 
sible to install special systems that lower the seasonal 
water table or increase the size of the absorption field 
so that satisfactory performance is achieved in places. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while bacteria decompose the solid and 
liquid wastes. Lagoons have a nearly level flow area 
surrounded by cut slopes or embankments of com- 
pacted, nearly pervious soil material. They generally 
are designed so that depth of the sewage is 2 to 5 feet. 
Impervious soil at least 4 feet thick is required for the 
lagoon floor and sides to minimize seepage and con- 


tamination of local ground water. Soils that vary are 
high in organic-matter content and those that have 
stones and boulders are undesirable. Unless the soil has 
very slow permeability, contamination of local ground 
water is a hazard where the seasonal high water table 
is above the level of the lagoon floor. In soils where 
the water table is seasonally high, seepage of ground 
water into the lagoon can seriously reduce its capacity 
for liquid waste. Slope, depth to bedrock, and sus- 
ceptibility to flooding also affect the location of sites for 
sewage lagoons or the cost of construction. Shear 
strength and permeability of compacted soils affect the 
performance of embankments. 

Sanitary landfill is a method of disposing of solid 
waste, either in excavated trenches or on the surface 
of the soil. The waste is spread, compacted in layers, 
and covered with thin layers of soil. Landfill areas are 
subject to heavy vehicular traffic. Ease of excavation, 
risk of polluting ground water, and trafficability affect 
the suitability of a soil for this purpose. The best 
soils have a loamy or silty texture, have moderate or 
slow permeability, are deep to bedrock and a seasonal 
water table, are free of large stones and boulders, and 
are not subject to flooding. Where the seasonal water 
table is high, water seeps into the trenches and causes 
problems in excavating and filling the trenches. Also, 
seepage into the refuse increases the risk of pollution 
of ground water. Clayey soils are likely to be sticky 
and difficult to spread. Sandy or gravelly soils gener- 
ally have rapid permeability that might allow noxious 
liquids to contaminate local ground water. 

Unless otherwise stated, the ratings in table 10 apply 
only to soil properties and features within a depth of 
about 6 feet. If the trench is deeper, ratings of slight 
or moderate are valid. Site investigation is needed 
before a site is selected. 

In the area-type of sanitary landfill, refuse is placed 
on the surface of the soil in successive layers. The 
limitations caused by soil texture, depth to bedrock, 
and content of stones do not apply to this type of 
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landfill. Wetness, however, is a limitation because of 
difficulty in operating equipment in places. 

Daily cover for sanitary landfills should be soil that 
is easy to excavate and spread over the compacted fill 
during both wet and dry weather. Soils that are loamy 
or silty and free of stones or boulders are better than 
other soils. Clayey soils are sticky and difficult to 
spread in places and sandy soils are subject to soil 
blowing in places. 

In addition to these features, the soils selected for 
final cover of landfills should be suitable for growing 
plants. In comparison with other horizons, the A hori- 
zon in most soils has the best workability, more 
organic matter, and the best potential for growing 
plants. Thus, for either area- or trench-type landfill, 
stockpiling material from the A horizon for use as the 
surface layer of the final cover is desirable. 

Where it is necessary to bring in soil material for 
daily or final cover, thickness of suitable soil material 
available and depth to a seasonal high water table in 
soils surrounding the sites should be evaluated. Other 
factors to be evaluated are those that affect reclama- 
tion of the borrow areas such as slope, erodibility, and 
potential for plant growth. 


Construction materials 


The suitability of each soil as a source of road fill, 
sand, gravel, and topsoil is indicated in table 11 by 
ratings of good, fair, or poor. Texture, thickness, and 
organic-matter content of each soil horizon are im- 
portant factors in rating soils for use as construction 
materials. Each soil is evaluated to a depth of generally 
about 5 feet. 

Road fill is soil material used in embankments for 
roads. The ratings reflect the ease of excavating and 
working the material and the expected performance of 
the material after it has been compacted and ade- 
quately drained. The performance of soil after it is 
stabilized with lime or cement is not considered in the 
ratings, but information about soil properties that 
determine such performance is given in the descrip- 
tions of the soil series. 

The ratings apply to the soil profile between the A 
horizon and a depth of about 5 feet. It is assumed that 
soil horizons are mixed during excavation and spread- 
ing. Many soils have horizons of contrasting suitability 
within the profile. The estimated engineering proper- 
ties in table 6 provide more specific information about 
the nature of each horizon that can help determine its 
suitability for road fill. 

Soils rated good for road fill have low shrink-swell 
potential, low frost action potential, and few cobbles 
and stones. They are at least moderately well drained 
and slopes are 15 percent or less. Soils rated fair have 
a plasticity index of less than 15 and have other limit- 
ing features, such as high shrink-swell potential, high 
frost action potential, steep slopes, wetness, or many 
stones. If the thickness of suitable material is less than 
3 feet, the entire soil is rated poor, regardless of the 
quality of the suitable material. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 11 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil 
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rated good or fair has a layer of suitable material at 
least 3 feet thick, the top of which is within a depth of 
6 feet. Coarse fragments of soft bedrock material, such 
as shale and siltstone, are not considered to be sand 
and gravel. Fine-grained soils are not suitable sources 
of sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of 
the material. Descriptions of grain size, kinds of 
minerals, reaction, and stratification are given in the 
soil series descriptions and in table 6. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected 
mainly by the ease of working and spreading the soil 
material in preparing a seedbed and by the ability of 
the soil material to sustain the growth of plants, Also 
considered is the damage that would result to the area 
from which the topsoil is taken. 

Soils rated good have at least 16 inches of friable, 
loamy material at their surface. They are free of 
stones, are low in content of gravel and other coarse 
fragments, and have gentle slopes. They are low in 
soluble salts, which can limit plant growth. They are 
naturally fertile or respond well to fertilization. They 
are not so wet that excavation is difficult during most 
of the year. 

Soils rated fair are loose sandy or firm loamy or 
clayey soils in which the suitable material is only 8 to 
16 inches thick or soils that have appreciable amounts 
of gravel, stones, or soluble salts. 

Soils rated poor are very sandy soils; very firm 
clayey soils; soils with suitable layers less than 8 
inches thick; soils having large amounts of gravel, 
sone: or soluble salt; steep soils; and poorly drained 
soils. 

Although a rating of good is not based entirely on 
high content of organic matter, a surface horizon is 
much preferred for topsoil because of its organic- 
matter content. This horizon is designated as Al or 
Ap in the soil series descriptions. The absorption and 
retention of moisture and nutrients for plant growth 
are greatly increased by organic matter. Consequently, 
careful preservation and use of material from these 
horizons is desirable. 


Water management 


Many soil properties and site features that affect 
water management practices have been identified in 
this soil survey. In table 12 the degree of soil limitation 
and soil and site features that affect use are indicated 
for each kind of soil. This information is significant 
in planning, installing, and maintaining water control 
structures. 

Soil and site limitations are expressed as slight, 
moderate, and severe. Slight means that the soil 
properties and site features are generally favorable 
for the specified use and that any limitation is minor 
and easily overcome. Moderate means that some soil 
properties or site features are unfavorable for the 
rated use but can be overcome and modified by special 
planning and design. Severe means that the soil 
properties and site features are so unfavorable and so 
difficult to correct or overcome that major soil rec- 
lamation, special design, or intensive maintenance is 
required. 
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[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for 
definitions of “good,” “fair,” “poor,” and “unsuited.” Absence of an entry means soil was not rated. Asterisks indicate mapping 
unit consists of two or more dominant kinds of soil. See mapping unit description for composition and behavior of the whole 


mapping unit] 


Soil name and 


map symbol Road fill Sand Gravel Topsoil 
Altvan: 
[i225 i ee Fair: low strength; Unsuited ~--_-----_---_ Unsuited ---------_--__ Fair: thin layer; too 
shrink-swell. clayey. 
*3, 4: 
Altvan part —----- Fair: low strength; Unsuited —-------_____- Unsuited ~--------_---- Fair: thin layer; too 
shrink-swell. clayey. 
Satanta part —-_-_ Fair: shrink-swell; Unsuited ~--_----____-- Unsuited ~.--_---_----- Fair: too clayey. 
low strength. 
Aquepts: 
Be Bue te aetel Poor: wetness -----___ Unsuited —--_____--_____ Unsuited ~--_----______ Poor: wetness. 
Ascalon 
YA: eee ee ee ees Fair: low strength; Unsuited ~--------___-- Unsuited --------.----_ Fair: too clayey. 
frost action; 
shrink-swell. 
Bainville: 
*9; 
Bainville part ~---| Poor: low strength -__| Unsuited -------------_ Unsuited ---_---------- Fair: tooclayey; thin 
layer; area reclaim. 
Epping part -----_ Poor: low strength; Unsuited ~---------__-- Unsuited --_-__---_._-- Poor: slope; area 
thin layer. reclaim; thin layer. 
*10: . ; 
Bainville part _---| Poor: low strength __.| Unsuited ~-_-_--------~- Unsuited --.-----__---_ Fair: tooclayey; thin 
layer; area reclaim. 
Keith part ---_--_ Fair: low strength; Unsuited ~-_--_-----_-- Unsuited ~-------__---_ Fair: tooclayey. 
shrink-swell. 
Baller: 
*ll: 
Baller part __-____ Poor: thin layer; Unsuited ______.-____-- Unsuited ~---_.-------_ Poor: slope; large 
area reclaim. stones; area reclaim. 
Carnero part ___-_ Poor: shrink-swell; Unsuited ~-.---.---_--- Unsuited __----___.---_ Poor: slope; too clayey. 
area reclaim; low 
strength. 
E12: 
Baller part ~--_--- Poor: thin layer; Unsuited ~-----_------- Unsuited -_-----------_ Poor: slope; large 
area reclaim; slope. stones; area reclaim. 
Rock outcrop part. 
Blackwell: 
[3orcmosh i Sel Poor: wetness; Unsuited ---_-----_-_-- Unsuited ---___-----.-_ Poor: wetness. 
frost action, 
Boyle 
Area Stoee o ot es Poor: thin layer; Unsuited ~--.------__-- Unsuited -.-___---_---_ Poor: small stones; 
area reclaim. area reclaim. 
[5. Senso aa Poor: thin layer; Unsuited _-...__--__-__- Unsuited -__.---_------ Poor: slope; small 
area reclaim; slope. stones; area reclaim. 
*16: 
Boyle part —~—----- Poor: thin layer; Unsuited .-.-___-____ Unsuited -_-_..-___-_-_ Poor: small stones; 
area reclaim. area reclaim. 
Ratake part ----_- Poor: thin layer; Unsuited ~-.-.-_______ Unsuited ______-___---_ Poor: small stones; 


area reclaim. 


area reclaim. 
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Soil name and Road fill Sand Gravel Topsoil 
map symbol 
Boyle—-Cont. : 
Fl Ts 
Boyle part —------ Poor: thin layer; Unsuited ~------------_- Unsuited -_-----------_ Poor: slope; small 
area reclaim. stones; area reclaim. 
Ratake part ~-_--_ Poor: thin layer; Unsuited -_--_-_._---_-- Unsuited ~_-.-_--__-_-_ Poor: slope; small 
area reclaim. stones; area reclaim. 
Breece: . 
18,19 sass ee eS Fair: frost action -___| Poor: excess fines _---| Poor: excess fines -_--| Fair: small stones. 
40 Sate ne le Oe DERN Poor: slope —--.---~-- Poor: excess fines _.._| Poor: excess fines --__| Poor: slope; small 
stones, 
Carnero: 
2) oe ee OE Poor: shrink-swell; Unsuited ~~--------_-__ Unsuited _--_--------_- Poor: thin layer; area 
area reclaim; low reclaim. 
strength. 
Caruso . : , 
222 Socket Soe hes Fair: low strength; Unsuited ~__.________~_ Unsuited ~______-----__ Fair: too clayey. 
shrink-swell; frost 
action. 
Clergern: ; 
9 eee ee ee Fair: frost action _-_-__| Poor: excess fines -.-_| Poor: excess fines --__-| Fair: slope. 
Connerton: 
*24, 25: ; : 
Connerton part ___] Fair: shrink-swell ~-__| Unsuited ~--.-----_-____ Unsuited ~------_----__ Good 
Barnum part —_--_ Fair: shrink-swell ----| Unsuited --_.-_-____-__ Unsuited -------.--.___ Good 
Cushman : ; 
26.07 wit See eS Poor: thin layer ______ Unsuited ---.-.-..-__-_ Unsuited ~---_--_-_____ Poor: thin layer. 
Driggs 
DBh che Oe tv An np LP He Fair: frost action ____| Good ~-------------_-- Good ~----~--_----__-_ Fair: too clayey. 
DOE ees Pan Sod Get Oa Leech Fair: frost action; Good) 25 etl ans Good) (26 40-8 4 es Poor: slope. 
slope 
Elbeth: 
*30: 
Elbeth part ---~-- Poor: slope .---.--~- Unsuited __---.---_._-. Unsuited ___----_.___- Poor: slope. 
Moen part —____-_-_ Poor: thin layer; Unsuited ___-__-----___ Unsuited ~--___________ Poor: slope. 
slope. 
Farnuf 
3} ----------------- Fair: shrink-swell; Unsuited -.--------__-_ Unsuited _------_-_-_-. Fair: too clayey; 
frost action. slope 
*32: 
Farnuf part -___-_ Fair: shrink-swell; Unsuited ~------_. Unsuited -----_-.-.-.-- Poor: slope. 
frost action; slope. 
Boyle part ~----~- Poor: thin layer; Unsuited -._-__----_-.-- Unsuited --___________- Poor: slope; small 
area reclaim. stones; area reclaim. 
Rock outcrop part. 
Fluvaquents: 
33. 
Fort Collins: 
34, 35, 36, 37 -----___ Moderate: low Unsuited __--__________ Unsuited ~--___-___---- Fair: too clayey. 
strength; frost action. 
Foxcreek: 
SBS es Poor: wetness; frost Good) 22c.c2l2se2. 25 2% Good: .222s252255cc-0 2% Poor: wetness. 


action. 
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or Road fill Sand Gravel Topsoil 
Gapo: 
Kaeser rae eae eerie ee Poor: wetness; low Unsuited __-------_--- Unsuited _--------____- Poor: wetness. 
strength; frost action. 
Garrett: 
BOL oe Fair: low strength; Unsuited -.-----_-_---- Unsuited ~------..-.--_ Fair: too clayey. 
frost action. 
Gravel pits: 
42. 
Properties variable. 
Haploborolls: 
*43: 
Haploborolls part. 
Properties 
variable. 
Rock outcrop part. 
Haplustolls: 
44, *45: 
Haplustolls part. 
Properties 
variable, 
Rock outcrop part. 
Harlan 
46 AP Bose Sete he Poor: low strength --_| Unsuited _---------___- Unsuited _----------__- Fair: tooclayey. 
Heldt: 
48) AQ oa we Poor: shrink-swell; Unsuited -_-------_-_-_-- Unsuited ~------------- Poor: tooclayey. 
low strength. 
Keith 
BO Veto weet eee,2, Fair: shrink-swell; Unsuited __--__---_---~- Unsuited _-----------__ Fair: too clayey. 
low strength; frost 
action. 
Kildor 
GS ator Poor: shrink-swell; Unsuited .------------_ Unsuited _----.-------- Poor: tooclayey. 
low strength; thin 
layer. 
452: 
Kildor part -_----_ Poor: shrink-swell; Unsuited __-_________-_ Unsuited _______._ ++ Poor: too clayey; 
low strength; thin slope. 
layer. 
Shale outcrop part. 
Kim: : 
53, 54, 55 _---_-_-____ Fair: low strength; Unsuited __------------ Unsuited _--------_-_-- Fair: too clayey. 
frost action. 
“56: ; 
Kim part —~_____-- Fair: low strength; Unsuited ________ Unsuited _.-.______-_-- Fair: slope; too clayey. 
frost action. 
Thedalund part ___| Poor: thin layer --_--- Unsuited ________.__-_ Unsuited _-_____-----__ Fair: slope; too clayey. 
Kirtley: . F 
BY eet A ln Poor: low strength; Unsuited __---_-___-_-- Unsuited .------------- Fair: thin layer; area 
thin layer. reclaim. 
*58: f . 
Kirtley part ~.---_ Poor: low strength; Unsuited __------____-- Unsuited __-_----_--_-_ Fair: slope; thin layer; 
thin layer. area reclaim. 
Purner part ------ Poor: thin layer; Fair: excess fines __-_| Fair: excess fines ____| Poor: slope; thin layer; 


area reclaim. 


area reclaim. 
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Soil name and Road fill Sand Gravel Topsoil 
LaPorte part thin layer; Unsuited ~--.-------___ Unsuited __..-__--_____ Poor: slope; thin layer. 
Rock outcrop part. 
Dorkaategnen See GSU slope ____------| Poor: exeess fines --__| Poor: excess fines -_-.| Poor: slope; small 
stones. 
ictedhe eseasteuet otoe| NOG Boone eee eee Poor: excess fines ____| Fair: excess fines __--| Fair: small stones; 
area reclaim. 
Larimer part _--_--| Good —_~-.------------ Poor: excess fines ----| Fair: excess fines ..--| Fair: slope; small 
stones; area reclaim. 
Stoneham part —_._ low strength; Unsuited ~___-.--______ Unsuited _.--_-- Fair: tooclayey. 
shrink-swell, 
ii einem eae ee frost action; Unsuited _.-_-___-_____--| Unsuited _.__.__-__.______| Poor: too clayey; 
wetness; shrink-swell. wetness. 
fe coe eel wetness ; frost Good __---------------]| Good ___...-..._____-_| Fair: too clayey; 
action. wetness. 
eaten shrink-swell; Unsuited ______________] Unsuited ________.___._| Poor: too clayey; slope. 
low strength; thin 
layer, 
Sed oioeere eden low strength; Unsuited -_.--._.-___--_| Unsuited ._._..__._-___) Fair: excess lime; too 
thin layer. clayey. 
Minnequa part —-- low strength; Unsuited __-- Unsuited _---__.- Fair: slope; excess 
thin layer. lime; too clayey. 
LaPorte part thin layer ______ Unsuited ________-_____ Unsuited __--__-______- Poor: thin layer; small 
stones; area reclaim. 
ie ioe a ke re thin layer ___.-_| Unsuited _-_-____________| Unsuited ______________}| Poor: slope. 
sts AES te a ees frost action ____| Unsuited _-.--_.--_-_-_] Unsuited _.--__._-_._-_] Good 
Seecee eee frost action; Unsuited _-_--_--------] Unsuited -_---.-_.___-_-_| Poor: slope. 
ett au conn are thin layer ____-_| Unsuited _---___.__--__--_| Unsuited _._--_.-_._-_-_--| Fair: thin layer; area 
reclaim. 
aeons hes wetness ~_.-----| Good ~.---~----.------]| Good ~----__----------] Poor: wetness. 
shrink-swell; Unsuited ~_._--------_ Unsuited ___-.___---___ Poor: too clayey. 
low strength. 
Godqie a acne ae wetness ________| Unsuited ~__________..--| Unsuited ________.______} Poor: wetness. 
ea ere Poor: excess fines .__-| Unsuited _-_---__.---__| Good 
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Soil name and ‘ 
mapaymbol Road fill Sand Gravel Topsoil 
Otero—Cont.: 
*80: 
Otero part ~------ Poor: slope ~-_-------- Poor: excess fines .--.| Unsuited -..-.-._-.._-- Poor: slope. 
Nelson part —---_- ror slope; thin Unsuited ~-------~----- Unsuited __._____-_____ Poor: slope. 
layer. 
Paoli ; 
1 eee Fair: wetness ~--.---_ Unsuited 222225 see e2 Unsuited ________-___-- Fair: wetness. 
Pendergrass: 
*82: 
Pendergrass part__| Poor: thin layer; Unsuited ~_._---------- Unsuited _---_--.-_-_-- Poor: slope; thin layer; 
area reclaim. large stones. 
Rock outcrop part. 
Pinata: 
*83: 
Pinata part ______ Poor: slope ~----~---- Unsuited ~-.------.--_- Unsuited ________. Poor: slope; large 
stones. 
Rock outcrop part. 
Poudre 
BAe ee at et I hee ee Poor: wetness; low Poor: excess fines _-___| Unsuited ______________ Poor: wetness. 
strength. 
Purner : 5 
Re een ste ome cet Poor: thin layer; area Unsuited _.----_-------_ Unsuited _-_-_-_-______ Poor: area reclaim; 
reclaim. thin layer. 
*86: ; 3 
Purner part _.____ Poor: thin layer; area Unsuited ~_----_-_-.--__ Unsuited --_._-_--_____ Poor: slope; area 
reclaim; slope. reclaim. 
Rock outerop part. 
Ratake: 
*87: 
Ratake part ______ Poor: slope; area Unsuited __-__--_____-_ Unsuited ___-_-----___- Poor: slope; small 
reclaim; thin layer. stones; area reclaim. 
Rock outerop part. 
Redfeather: ; 
fT Spe one eee eee Poor: slope; thin Unsuited __--_---------_ Unsuited _._.--_-_-____ Poor: slope; area 
layer. reclaim; small stones. 
Renochill: ‘ 
89,90. ke esa) Poor: low strength; Unsuited _--------_-_-- Unsuited _._-__________ Poor: thin layer; too 
thin layer; shrink- clayey. 
swell. 
*Oh: 
Renohill part _____ Poor: low strength; Unsuited ~--_---_._.--- Urysaited. 2c gs eel k. Poor: thin layer. 
thin layer; shrink- 
swell. 
Midway part —___- Poor: | shrink-swell; Unsuited ~------_----_- Unsuited ~_---..-----_- Poor: too clayey; thin 
thin layer. layer. 
Riverwash: 
92. 
Rock outcrop: 
93. 
Satanta: 
94, 95, 96, 97 _-- Fair: shrink-swell; Unsuited __.---______-- Unsuited _____-__------ Fair: too clayey. 


low strength. 
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Soil name and Road fill Sand Gravel 
map symbol 
Satanta Variant: : ; 
OB te ee ee Fair: shrink-swell; Unsuited ~--_-..------- Unsuited __-_--._-_ 
low strength; wetness. 
Schofield: 
*99: : 
Schofield part ----| Poor: thin layer —_---_ Unsuited __------------- Unsuited _--..___-_--_- 
Redfeather part -_| Poor: thin layer _----- Unsuited ____-_______-- Unsuited ______________ 
Rock outcrop part. 
Stoneham: . . 
100, 101, 102, 103 —--__ Poor: low strength ._}| Unsuited ____________-- Unsuited __-_____--_____ 
Sunshine: ; : 
[04: Sa. 522 3 Se Poor: large stones; Unsuited ___.-___----__ Unsuited: on -2<svenccle 
frost action. 
Table Mountain: é : 
105) eee oe Se Fair: low strength; Unsuited* ~-____.______ Unsuited? ~_--_________ 
frost action. 
Tassel . ‘ 
106. 22s2 ae oe ese Poor: thin layer; Unsuited -____----__-__ Unsuited -----_-.---___ 
area reclaim. 
Thedalund: ; : 
107; 08. -- sot Poor: thin layer; Unsuited _______.______ Unsuited -------_---_-_ 
low strength. 
Thiel ; 
109" soe st cose sce Fair: slope ~..----_-_ Unsuited ----_____-___._ G06) ae en oe 
Tine: 
(10; oe See eS Good ~------~----_ Good)22 5545.51 palate I Good ~_--~------------ 
MMe se eee an Le Poor: slope —___-_____ Good) ee Goods aco 
Trag: 
*112: 
Trag part —-----__ Poor: low strength; Good ~_.-___-_--__- Unsuited ____-_-_-_____ 
slope. 
Moen part _--_-_-- Poor: slope; thin Unsuited _------_______ Unsuited ~----.-_--.--__ 
layer; low strength. 
Ulm: 
NS Wa ewes eso Poor: shrink-swell; Unsuited _--__--_- Unsuited -----------_-- 
low strength. 
Weld: 
IWS: @eeeeseae seco Poor: low strength; Unsuited ______________ Unsuited ~_.--__---__-- 
shrink-swell. 
Wetmore: 
*116: 
Wetmore part ----} Poor: thin layer; Poor: excess fines _-__| Poor: excess fines ~_-- 
slope. 
Boyle part ~---_-- Poor: thin layer; Unsuited _-___---___-_. Unsuited ~----------_---_ 
slope. 
Moen part ________ Poor: slope; thin Unsuited -_----_-___-___ Unsuited -.-_.-..---__.- 


layer. 


Fair: wetness; too 
clayey. 
Poor: small stones; 


slope; thin layer. 


Poor: slope; area 
reclaim; small stones. 


Good. 
Poor: large stones; 
too clayey. 
Good. 
Poor: slope; thin layer; 


area reclaim, 


Fair: too clayey; thin 
layer. 

Poor: slope; small 
stones. 

Poor: small stones. 

Poor: small stones; 
slope. 

Poor: slope. 

Poor: slope. 

Poor: too clayey. 

Poor: too clayey. 

Poor: small stones; 


slope; thin layer. 


Poor: slope; small 
stones; area reclaim. 


Poor: slope. 


158 


SOIL SURVEY 


TABLE 11.—Construction materials—Continued 


speech Road fill Sand Gravel Topsoil 
Wetmore—Cont.: 
*IL7: 
Wetmore part ____| Poor: thin layer; Poor: excess fines; Poor: excess fines; Poor: slope; small 
slope. thin layer. thin layer. stones; thin layer. 
Boyle part —~------ Poor: thin layer; Unsuited =---+---202-.~ Unsuited -_--------_-__-_ Poor: slope; small 
slope. stones; area reclaim. 
Rock outcrop part. 
Wiley: 
1 ea Eb eae a Poor: low strength ~--] Unsuited ~-----------~_ Unsuited _-----------__ Fair: too clayey. 


Sand and gravel below a depth of 51 inches. 


Pond reservoir areas hold water behind a dam or 
embankment. Soils suitable for this use have low seep- 
age potential, which is determined by the permeability 
and depth over fractured or permeable bedrock or 
other permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and is 
of favorable stability, shrink-swell potential, shear 
strength, and compaction characteristics. Stones and 
organic matter in a soil downgrade the suitability of a 
soil for use in embankments, dikes, and levees. 

Drainage of soil is affected by such properties as 
permeability, texture, structure, depth to claypan or 
other layer that influences rate of water movement, 
depth to the water table, slope, stability of ditchbanks, 
susceptibility to flooding, salinity and alkalinity, and 
availability of outlets for drainage. 

Irrigation is affected by such features as slope, sus- 
ceptibility to flooding, hazard of water erosion and 
soil blowing, texture, presence of salt and alkali, depth 

of root zone, rate of water intake at the surface, per- 
meability of the soil below the surface layer, available 
water capacity, need for drainage, and depth to the 
water table. 

Terraces and diversions are embankments, or a com- 
bination of channels and ridges, constructed across a 
slope to intercept runoff and allow the water to soak 
into the soil or flow slowly to an outlet. Features that 
affect suitability of a soil for terraces are uniformity 
and steepness of slope; depth to bedrock or other un- 
favorable material; permeability; ease of establishing 
vegetation; and resistance to water erosion, soil blow- 
ing, soil slipping, and piping. 

Grassed waterways are constructed to channel run- 
off at nonerosive velocities to outlets. Features that 
affect the use of soils for waterways are slope, per- 
meability, erodibility, and suitability for permanent 
vegetation. 


Formation and Classification of the 
Soils 


This section discusses the factors of soil formation 


and their effect on the soils of Larimer County Area. 
It also explains the classification of the soils. 


Factors of Soil Formation 


The major factors of soil formation are parent 
material, climate, biological activity, relief, and time. 
The characteristics of a soil at any given place result 
from the interaction of these five factors. Soils mainly 
are a product of all factors, although under some condi- 
tions one or more factors can dominate formation. 
Climate and biological activity are generally the most 
active factors, but the degree to which they influence 
soi] formation depends on the kind of parent material, 
local relief, and the amount of time the parent material 
has been exposed to soil forming processes. The kind 
and amount of vegetation is strongly influenced by 
climate. Relief affects the amount of solar energy avail- 
able, runoff, erosion, and the amount of water taken 
into the soil. Runoff, drainage, and moisture holding 
capacity are also modified by the kind and depth of 
parent material, as well as by underlying bedrock. 

Significant variations in any of the major soil form- 
ing factors can account for differences in the kinds of 
soil that form. Such variations are commonly found 
within short distances in parts of Larimer County 
Area, with its broad range of topography, climate, and 
parent material. 

In addition to the natural factors, man’s activities 
have a pronounced effect on the soils. These effects 
can be noted in the Area even though man has been 
here for only a relatively short time. Some of the more 
obvious effects on the soil are caused by accelerated 
erosion, by tillage, and by land leveling for irrigation. 
In some places entire soil horizons have been removed 
or eroded or excess water and salts have accumulated 
due to changes in the drainage pattern. Less obvious 
are the changes in soil fertility, organic-matter content, 
and other changes due to tillage and irrigation. 


Climate 


The amount of water available and its distribution 
relative to soil temperature and to periods of maximum 
biological activity have a great influence on soil forma- 
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[“Seepage” and some of the other terms that describe restrictive soil features are defined in the Glossary. Absence of an entry 
means soil was not evaluated. Asterisks indicate mapping unit consists of two or more dominant kinds of soil. See mapping unit 
description for composition and behavior of the whole mapping unit] 


Soil name and Pond reservoir | Embankments, . eee Terraces and Grassed 
map symbol areas dikes, and levees Drainage Irrigation diversions waterways 
Altvan: 
| ebosSsS Seepage __-__-- Favorable ___-- Slope --------- Slope; seepage__| Favorable _~__-_ Erodes easily. 
Dag enn ee ere Seepage; slope__] Favorable ___-_ Slope ~---~---- Slope; seepage-_| Favorable ___-_ Hades easily; 
slope. 
*3% 
Altvan part —---- Seepage ~-_-___ Favorable _____ Slope -_--_-___ Slope; seepage__| Favorable ___~- Erodes easily. 
Satanta part --._| Favorable —_--- Shrink-swell; Slope. 2-s225225 Slope —_--___-- Favorable —__-- Favorable. 
low strength; 
piping. 
¥4: 
Altvan part —---_ Slope -_~------- Favorable ~__-- Slope: 2as225226 Slope —~_.--_-- Favorable __--- Erodes easily. 
Satanta part ----| Slope ~~ ------- Shrink-swell; Slope --------- Slope ~_--_---- Favorable ~_--- Favorable. 
low strength; 
piping. 
Aquepts 
|S yar ne ereer ener Favorable ~~ Low strength -_] Wetness ___-_-- Wetness _______ Wetness .------ Wetness. 
Ascalon 
T Oi eee oo ee Seepage; slope__| Piping; low Slope  ~____.--- Slope; erodes Erodes easily ; Erodes easily. 
strength. easily; piping. 
seepage. 
Bainville: 
*Q. 
Bainville part —_| Slope; depth to | Thin layer; Slope; depth to | Rooting depth; Piping; slope; Slope; erodes 
rock. erodes easily; rock; frost slope. rooting depth. easily; 
piping. action. rooting depth. 
Epping part ~---. Depth to rock; Thin layer; Slope --------- Slope ----.---- Depth to rock; Rooting depth; 
slope. erodes easily. erodes easily. erodes easily; 
slope. 
*10: 
Bainville part __--] Slope; depthto {| Thin layer; Slope; depth to | Rooting depth; | Erodes easily; Erodes easily; 
rock. erodes easily; rock. slope. piping. slope. 
piping. 
Keith part —-~_-- Slope --------- Piping; erodes Slope ~-------~ Slope; erodes Slope; erodes Slope; erodes 
easily; slope. easily. easily. easily. 
Baller: 
*Ts 
Baller part ~--_-_ Depth to rock; Large stones; Slope ~-------- Slope ~-------- Large stones; Large stones; 
slope; seepage. thin layer. slope. slope. 
Carnero part —~-~~| Depth to rock; Low strength; Peres slowly; Rooting depth; Depth to rock; Percs slowly; 
slope. shrink-swell ; depth to rock; percs slowly; rooting depth; rooting depth; 
hard to pack, slope. slope. percs slowly. slope. 
Fi2¢ 
Baller part --~_-- Depth to rock; Large stones; Slope ~-------- Slope; seepage__| Large stones; Large stones; 
slope; seepage. | thin layer. slope. slope. 
Rock outcrop part. 
Blackwell: : 
13) been ce es ta Seepage; slope__! Erodes easily; Floods; frost Wetness; floods; | Erodes easily; Wetness. 


piping; low 
strength. 


action; wet- 
ness; slope. 


slope. 


wetness. 
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Soil name and 
map symbol 


Pond reservoir 
areas 


Embankments, 
dikes, and levees 


*16, 17: 
Boyle part 


Ratake part 


ZI) fe moS Se Senta 


Connerton: 
*24, 25: 
Connerton part —- 


Barnum part —.-- 


Elbeth: 
*30: 
Elbeth part 


*32: 
Farnuf part 


Boyle part 


Rock outcrop part. 


Fluvaquents: 
33. 


Depth to rock; 
slope. 


Depth to rock; 
slope. 
Depth to rock; 


slope. 


Seepage; slope__ 


Depth to rock; 
slope. 


Seepage; slope__ 


Slope 


Slope 


Slope; depth to 
rock. 


Slope; seepage__ 


Seepage; slope-— 


Slope; depth to 
rock, 


Depth to rock; 
slope. 


Thin layer 


Thin layer 


Piping 


Favorable ___-- 


Favorable ~-_-- 


Piping; erodes 
easily. 


Low strength; 
shrink-swell; 
piping. 

Low strength; 
shrink-swell; 
piping. 


Piping; 
seepage; low 
strength. 


Low strength; 
piping ; 
seepage. 


Erodes easily ~~ 


Thin layer 


Low strength; 
piping. 


Low strength; 
piping. 


Thin layer _____ 


: ae Terraces and Grassed 
Drainage Irrigation diversions waterways 
Slope - ---_---- Slope _-------- Depth to rock; Droughty; slope. 
slope. 

Slope --~------ Slope --------- Depth to rock; Droughty ; slope. 
slope. 

Slope -~--_---_ Slope —~---_---- Depth to rock; Slope; rooting 
slope. depth. 

Slope: asas2-255: Slope; seepage__| Piping; erodes Erodes easily; 


Peres slowly; 
depth to rock; 
slope. 


Floods; cut- 
banks cave. 


Slope; depth to 
rock, 


Rooting depth; 
percs slowly; 
slope. 


Floods 


easily; slope. 


Depth to rock; 
rooting depth; 
percs slowly. 


Slope; seepage__| Erodes easily; 


Slope; erodes 
easily. 


Erodes easily; 
floods. 


Erodes easily; 
slope; rooting 
depth. 


Erodes easily; 
slope. 


piping. 


Favorable 


Favorable 


Depth to rock; 
piping. 


Slope; erodes 
easily. 


Erodes easily; 
slope. 


Depth to rock; 
slope. 


Slope; erodes 
easily. 


Slope; erodes 
easily. 


Depth to rock; 
slope. 


slope. 


Rooting depth; 
perces slowly. 


Favorable. 


Erodes easily; 
slope. 


Slope. 


Slope. 


Slope; rooting 
depth; erodes 
easily. 


Erodes easily; 
slope. 


Erodes easily; 
slope. 


Slope. 


Slope; erodes 
easily. 


Slope; erodes 
easily. 


Droughty ; slope. 
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Soil name and Pond reservoir | Embankments, . ign Terraces and Grassed 
map symbol areas dikes, and levees Drainage Irrigation diversions waterways 
Fort Collins: 
B4r he et a Favorable __-~— Low strength; Favorable ___-_ Favorable ___-- Favorable ___-- Favorable, 
piping. 
35, 36, 37 ~--------- Slope _-----~-- Low strength; Slope _____---_ Slope _---__--- Favorable —__-- Slope. 
compressible. 
Foxcreek: 
) | So a ee PS Seepage ~._---- Thin layer; Wetness; cut- Wetness; Wetness __-_--- Favorable. 
seepage. banks cave; seepage; slope. 
slope, 
Gapo: 
ee Slope __---~--- Low strength; Frost action; Slow intake; Poor outlets; Peres slowly; 
eompressible; percs slowly; wetness; slope. percs slowly; wetness. 
unstable fill. wetness. wetness. 
Garrett us 
40 echo cuecseceene Favorable —_~-_ Low strength; Floods __-_-_-~-- Favorable ____~ Piping ~__----- Favorable. 
piping. 
eae Favorable _~---- Low strength; Slope __-~------ Slope ----_---- Piping ________ Favorable. 
piping. 
Gravel pits: 
42. 
Haploborolls: 
*43; 
Haploborolls 
Part ss suss eae depth to | Large stones __-| Slope --------- Slope —---_---- Slope _____---_ Slope 
rock. 
Rock outcrop part. 
Haplustolls: 
440 oeeni ee ise ee Slope __------- Large stones _--| Slope ~-~------ Slope  —---_-_-- Slope __--_---_ Slope 
*45; 
Haplustolls part—_ slope; ;depthto | Large stones _--| Slope ~-------- Slope ----_---- Slope __------_ Slope 
rock. 
Rock outcrop part. 
Harlan: 
AG. AP ot a Slope —-------- Low strength; Slope --------— Erodes easily; Erodes easily ; Erodes easily; 
piping. slope. piping. slope. 
Heldt: 
AO O49? eo Slope —-------- Low strength; Percs slowly; Peres slowly; Peres slowly ___| Percs slowly. 
shrink-swell. slope. slow intake; 
slope. 
Keith 
SOt as: bee Favorable ~-_-- Piping; erodes | Slope ____-~--- Slope; erodes Erodes easily; Erodes easily. 
easily. easily. piping. 
Kildor: 
Ol cee ee aee cae! Depth to rock; Low strength; Slope; peres Slope; peres Peres slowly; Percs slowly; 
slope. shrink-swell; slowly. slowly; depth to rock. rooting depth. 
compressible. rooting depth. 
+528 ; 
Kildor part --__-_ Depth to rock; Low strength; Slope; peres Slope; percs Percs slowly; Peres slowly; 
slope. shrink-swell; slowly. slowly; slope; depth slope; rooting 
compressible. rooting depth. to rock. depth. 
Shale outcrop 
part. 
Kim: 
53, 54, 55 --.---.--- Slope ___------ Low strength; Slope ~_-____-- Slope ~~ -__-_-- Piping -------- Slope. 


piping; hard 
to pack. 
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Soil name and Pond reservoir | Embankments, . « a bt Terraces and Grassed 
map symbol areas dikes, and levees Drainage Irrigation diversions waterways 
+ 
Kim—Cont.: 
*56: 4: 

Kim part ~-~---- Slope --------- Low strength; Slope ----~---- Slope --------- Slope; piping --_} Slope. 
piping; hard 
to pack. 

Thedalund part —-| Depth to rock ; Low strength —_| Depth to rock; Slope; rooting Depth to rock; Slope. 

slope. slope. depth. slope. 


*58: 
Kirtley part 


Purner part 


LaPorte: 
"59: 
LaPorte part —___ 


Rock outcrop part. 


él 


*62: 
Larimer part —~_- 


Stoneham part —_ 


Longmont: 
63 


66 


*67: 
Minnequa part ___ 


LaPorte part ~-._ 


Slope; depth to 
rock. 


Slope; depth to 
rock, 


Depth to rock; 
slope. 


Depth to rock; 
slope. 


Slope; seepage__ 


Seepage 


Seepage; slope__ 


Seepage 


Slope; depth to 
rock. 


Depth to rock; 
slope. 


Depth to rock; 
slope. 


Depth to rock; 
slope. 


Low strength; 
thin layer. 


Low strength; 
thin layer. 


Thin layer; 
piping. 


Thin layer 


Piping; 
seepage; thin 
layer. 


Seepage; 
piping. 


Seepage; 
piping. 


Low strength; 
compressible. 


Shrink-swell; 
hard to pack; 
compressible. 


Piping; low 
strength. 


Thin layer; 
low strength. 


Thin layer; 
low strength; 
piping. 


Thin layer; 
low strength; 
piping. 

Thin layer 


Slope; depth to 
rock. 


Slope; depth to 
rock. 


Slope; depth to 
rock. 


Slope; depth to 
rock. 


Slope; cutbanks 
cave. 


Percs slowly ; 
floods; 
wetness. 


Floods; 
wetness. 


Slope; depth to 
rock. 


Depth to rock; 
slope. 


Depth to rock; 
slope. 


Slope; depth to 


rock. 


Slope; rooting 
depth; erodes 
easily. 


Slope; rooting 
depth ; erodes 
easily. 


Slope; rooting 
depth. 


Slope; rooting 
depth. 


Slope; fast 
intake; 
seepage. 


Fast intake; 
slope. 


Fast intake; 
slope. 


Wetness; 
floods; slope. 


Wetness; 
floods. 


Slope; rooting 
depth. 


Depth to rock; 
erodes easily; 
slope. 


Depth to rock; 
erodes easily; 
slope. 


Slope; rooting 
depth. 


Depth to rock; 
erodes easily. 


Depth to rock; 
erodes easily. 


Depth to rock; 
slope. 


Depth to rock; 
rooting depth; 
slope, 


Slope; piping; 
erodes easily. 


Wetness; percs 
slowly. 


Wetness 


Slope; rooting 
depth; depth 
to rock. 


Depth to rock; 
piping; slope. 


Depth to rock; 
piping; slope. 


Depth to rock; 
rooting depth; 
slope. 


Erodes easily; 
rooting depth. 


Erodes easily; 
rooting depth. 


Slope; rooting 
depth. 


Rooting depth; 
slope. 


Slope; erodes 
easily. 


Droughty. 


Slope; droughty. 


Slope. 


Wetness; percs 
slowly. 


Wetness. 


Rooting depth; 
slope. 


Rooting depth; 
erodes easily; 
slope. 


Rooting depth; 
erodes easily; 
slope. 


Rooting depth; 
slope. 
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Soil name and 
map symbol 


Pond reservoir 
areas 


Embankments, 
dikes, and levees 


Drainage 


Irrigation 


Terraces and 
diversions 


Grassed 
waterways 


Miracle: 
68 


72 


*B0: 
Otero part 


Nelson part 


Pendergrass: 
*82: 
Pendergrass 
part 


Rock outcrop part. 
Pinata: 


*83: 
Pinata part 


Rock outcrop part. 


Depth to rock; 
slope. 


Seepage; slope-_ 


Depth to rock; 
slope; seepage. 


Seepage; slope_- 


Seepage; slope; 
depth to rock. 


Depth to rock; 
slope; seepage. 


Thin layer; 
piping. 


Seepage; 
piping; low 
strength. 


Piping; 
seepage; low 
strength. 


Large stones; 
seepage. 


Compressible ~~~ 
Compressible ___ 


Compressible _-- 


Piping; 
seepage. 


Piping; 
seepage. 


Piping; 
seepage. 


Piping; 
thin layer. 


Piping; 
seepage. 


Large stones; 
thin layer; 
piping. 


Low strength; 
hard to pack; 
shrink-swell. 


Low strength; 
piping. 


Slope; depth to 
rock. 


Depth to rock; 
slope. 


Poor outlets; 
wetness; 
floods. 


Peres slowly -- 

Slope; peres 
slowly. 

Percs slowly; 


wetness. 


Depth to rock; 
slope. 


Favorable 


Slope; depth to 
rock. 


Slope; peres 
slowly. 


Floods; 
wetness. 


Slope; rooting 
depth. 


Slope; seepage__ 


Rooting depth; 
slope; seepage. 


Wetness; 
floods; 
seepage. 


Slow intake; 
percs slowly. 


Slope; peres 
slowly. 


Wetness; 
percs slowly. 


Slope; erodes 
easily; 
droughty. 


Slope; erodes 
easily; 
droughty. 


Slope; erodes 
easily; 
droughty. 


Rooting depth; 
slope; seepage. 


Erodes easily; 
seepage. 


Slope; rooting 
depth; seepage. 


Slope; peres 
slowly. 


Wetness; 
floods; 
seepage. 


Depth to rock; 
erodes easily; 
slope. 


Erodes easily; 
slope. 


Depth to rock; 
slope. 


Wetness 


Peres slowly __- 
Percs slowly _-- 


Wetness; percs 
slowly. 


Erodes easily; 
piping. 


Erodes easily; 
piping. 


Erodes easily; 
piping; slope. 


Depth to rock; 
slope; rooting 
depth. 


Depth to rock; 
large stones; 
slope. 


Percs slowly; 
slope; large 
stones. 


Low strength; 
wetness. 


Slope; erodes 
easily. 


Droughty; 
slope; erodes 
easily. 


Slope. 


Wetness. 


Percs slowly. 
Percs slowly. 


Wetness; percs 
slowly. 


Erodes easily; 
droughty. 


Erodes easily; 
droughty; 
slope. 


Erodes easily; 
slope; 
droughty. 


Slope; 
droughty; 
rooting depth. 


Erodes easily. 


Large stones; 
slope; rooting 
depth. 


Large stones; 
peres slowly; 
slope. 


Wetness. 
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Soil name and 
map symbol 


Pond reservoir 
areas 


Embankments, 
dikes, and levees 


Drainage 


Irrigation 


Terraces and 
diversions 


Grassed 
waterways 


*B6: 
Purner part 


Rock outerop part. 
Ratake: 


*87: 
Ratake part 


Rock outcrop part. 


*9l: 
Renohill part __-_ 


Midway part —_-_ 


Riverwash: 
92. 


Rock outcrop: 
93. 


Satanta: 
94 


95, 96, 97 


Satanta Variant: 
OBS otra ee eee 


Schofield: 
*99: 
Schofield part —-- 


Redfeather part __ 
Rock outcrop part. 


Stoneham: 
100 


Depth to rock; 
slope. 


Depth to rock; 
slope. 


Depth to rock; 
slope. 


Depth to rock; 
slope. 


Thin layer; 
piping. 


Thin layer; 
piping. 


Thin layer; 
piping. 


Thin layer 


Depth to rock —_} Low strength; 


Slope; depth to 
rock. 


Slope; depth to 


rock. 


Slope; depth to 
rock, 


Depth to rock; 
slope. 


Depth to rock; 
slope. 


thin layer. 


Low strength; 
thin layer. 


Low strength; 
thin layer. 


Thin layer; 
shrink-swell. 


Low strength ; 
piping. 

Low strength; 
piping. 


Low strength; 
piping. 


Thin layer; 
piping. 

Thin layer; 
piping. 


Low strength; 
compressible, 


Low strength; 
compressible. 


Slope; depth to 
rock. 


Slope; depth to 


rock. 


Slope; depth to 
rock. 


Slope; depth to 
rock. 


Depth to rock; 
percs slowly; 
slope. 


Slope; depth to 


rock; peres 
slowly. 


Slope; depth to 
rock; percs 
slowly. 

Slope; depth to 
rock; peres 
slowly. 


Floods; 
wetness. 


Slope; depth to 
rock. 


Slope; depth to 
rock. 


Slope; rooting 
depth. 


Slope; rooting 
depth. 


Slope; rooting 
depth. 


Slope; rooting 
depth. 


Slope; rooting 
depth; peres 
slowly. 


Slope; rooting 


depth; percs 
slowly. 


Slope; rooting 
depth; percs 
slowly. 

Slope; peres 
slowly; 
rooting depth. 


Slope; rooting 
depth. 


Slope; rooting 
depth. 


Depth to rock; 
rooting depth. 


Depth to rock; 
slope. 


Depth to rock; 
slope; piping. 


Depth to rock; 
slope. 


Depth to rock; 
perces slowly. 


Depth to rock; 
peres slowly. 


Slope; depth to 
rock; peres 
slowly. 

Slope; rooting 
depth; depth 
to rock. 


Depth to rock; 
slope. 


Depth to rock; 
slope. 


Slope; rooting 
depth. 


Slope; rooting 
depth. 


Slope; rooting 
depth; large 
stones, 


Slope; rooting 
depth. 


Rooting depth; 
percs slowly. 


Rooting depth; 
peres slowly; 
slope. 


Slope; percs 
slowly; 
rooting depth. 

Rooting depth; 
slope; peres 
slowly. 


Favorable. 


Favorable. 


Wetness. 


Slope; rooting 
epth. 


Slope; rooting 
depth. 
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Embankments, 


dikes, and levees Drainage 


Irrigation 


Terraces and 
diversions 


Grassed 
waterways 


Soil name and Pond reservoir 
map symbol areas 
Sunshine; 
ieee eet ane, Large stones; 
slope; depth 
to rock, 
Table Mountain: 
LOS) snot t oe eee Seepage —_--___ 
Tassel 
OG? tess ee ee! Depth to rock; 
slope; seepage. 
Thedalund: 
107, 108 -----_---_ Depth to rock; 
slope. 
Thiel: 
(09) cae ee ees Slope; seepage__ 
Tine: 
PNOe Heo oe Slope; seepage__ 
Trag: 
*112: 
Trag part —---__ Slope —~------- 
Moen part —---~__ Slope; depth to 
rock, 
Ulm: 
119, Ul4n ee Slope _____-___ 
Weld: 
PISt: oe Po ee Favorable ~-_-- 
Wetmore: 
*Ilé: 
Wetmore part -._| Depth to rock; 
slope; seepage. 
Boyle part ~---__ Depth to rock; 
slope. 
Moen part ------- Slope; depth to 
rock. 
PVT: 
Wetmore part -__| Depth to rock; 
slope; seepage. 
Boyle part ------ Depth to rock; 
slope. 
Rock outcrop part. 
Wiley: 
118, 119 Slope —________ 


Large stones; Slope; depth to 


thin layer. rock. 

Low strength; Favorable __--- 
compressible; 
piping. 

Erodes easily; Slope; depth to 
thin layer. rock. 

Low strength; Depth to rock; 
piping. slope. 

Thin layer; Slope __--_---- 
seepage. 

Seepage; Slope —_--_---- 
thin layer. 

Low strength; Slope —_------- 
piping. 

Thin layer; Slope; depth to 
low strength. rock; percs 

slowly. 
Low strength; Percs slowly; 


shrink-swell. slope. 


Peres slowly; 


Low strength; 
slope. 


shrink-swell. 


Thin layer Depth to rock; 


slope. 
Thin layer _-___ Slope —--------- 
Thin layer; Slope; depth to 
low strength. rock; percs 
slowly. 
Thin layer —-_-- Depth to rock; 
slope. 
Thin layer _____ Slope __.-_---- 
Piping; low Slope ~--_---~- 


strength. 


Slope; rooting 
depth. 


Seepage 


Slope; depth to 
rock; seepage, 


Slope; rooting 
depth. 


Slope; seepage__ 


Slope; seepage__ 


Slope; rooting 
depth; percs 
slowly. 


Slope; percs 
slowly. 


Peres slowly; 
slope. 


Slope; rooting 
depth; 
seepage; slope. 


Slope; rooting 
depth; peres 
slowly. 


Slope; rooting 
depth; 
seepage. 


Slope; large 
stones; 
rooting depth. 


Erodes easily —- 


Depth to rock; 
erodes easily; 
slope. 


Depth to rock; 
slope. 


Depth to rock; 
slope; peres 
slowly. 


Peres slowly _~- 


Percs slowly _-- 


Slope; depth to 
rock, 


Depth to rock; 
slope. 


Depth to rock ; 
slope; percs 
slowly. 


Slope; depth to 
rock, 


Depth to rock; 
slope. 


Large stones; 
slope; rooting 
depth. 


Erodes easily. 
Depth to rock; 


erodes easily ; 
slope. 


Slope; rooting 
depth. 


Slope. 


Slope; droughty. 


Slope. 


Slope; rooting 
depth; peres 
slowly. 


Percs slowly. 


Percs slowly. 
Slope; rooting 
depth. 


Droughty; slope. 


Slope; rooting 
depth; peres 
slowly. 


Slope; rooting 
depth. 


Droughty; slope. 


Erodes easily. 
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tion. Moisture moving downward through the soil 
leaches calcium carbonate and other soluble salts from 
the A horizon and deposits them in the B or C horizon. 
Finely-divided clay particles are also transported from 
the upper horizons to the lower horizons. 

The amount of available moisture also affects the 
amount and kind of vegetation and consequently the 
amount of organic matter that is returned to the soil. 
In addition, the action of freezing and thawing have 
an influence on soil formation, especially on the kind of 
soil structure that forms. 

Wind affects soil formation, mainly by removal and 
deposition of material from the surface layer. The 
effect of wind is most pronounced in the plains part 
of the Area because it is subject to high-velocity winds, 
especially in spring. Some soils in this part of the Area 
have been recharged with lime by the deposition of 
dust containing calcium carbonate. 

Biological activity 

Biological activity includes the activity of all of the 
plants and animals in and on the soil. 

The kind and amount of plant cover influences soil 
formation. The low precipitation and sparse cover of 
native grasses in the eastern part of the Area result in 
soils that have a thin, relatively light-colored surface 
layer and that are low in content of organic matter. 
Soils in depressional areas that receive extra moisture 
have a thicker and darker-colored surface layer and 
are higher in content of organic matter. Examples of 
light-colored soils are the Stoneham soils, and Satanta 
soils are typical of the darker-colored soils. Precipita- 
tion, and commonly the amount of plant cover, in- 
creases from east to west in the Area. Vegetation is 
mainly short grasses in the eastern part of the survey 
area and mid and tall grasses near the foothills. 

In the mountains decaying needles from the coni- 
ferous forests form organic acids that help to mobilize 
organic matter and iron. This produces soils that have 
a thin Al horizon and a gray, bleached A2 horizon. 
Also, the leaching of the basic elements by the organic 
acids results in an acid soil. Schofield and Elbeth soils 
are examples. 

Rodents and other burrowing animals mix under- 
lying materials with the material in the surface layer. 
The most obvious evidence of this is the numerous 
prairie dog towns on the grasslands in the eastern 
part of the Area. 

Insect and earthworm activity is very evident. Nu- 
merous channels and wormcasts are in most of the 
soils, although they are more evident in the soils on the 
plains. These pores and channels aid in movement of 
air and water throughout the profile. 

Micro-organisms are present in great numbers 
in the soil. These organisms decompose organic matter ; 
release plant nutrients such as nitrogen, sulfur, and 
phosphorus; and return carbon dioxide to the air. 
Humus, the end product of the decaying organic mat- 
ter, rae soil structure and imparts a dark color to 
the soil. 


Time 


The length of time required to change parent mate- 
rial into soil varies. The older soils of the survey area 
have clearly expressed A and B horizons and commonly 
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have horizons where calcium carbonate has accumu- 
lated, if it was present in the parent material. Young 
soils lack these characteristics. 

In Larimer County Area some of the youngest soils 
are along the flood plains of the streams. These soils 
are generally flooded every year, and in some of them 
the deposition of parent material is still taking place. 
Loveland, Caruso, and Poudre soils are examples of 
young soils. These soils are young enough so that a 
darkened surface layer is about the only indication of 
soil formation. 

Nunn soils formed in alluvial deposits but are much 
older than the soils that formed in recent deposits along 
the streams. They have accumulated organic matter 
in the surface layer and are dark colored. They have a 
distinct B horizon that has accumulations of silicate 
clay, and calcium earbonate accumulations are in the 
lower part of the B horizon and in the C horizon. All 
of these indicate an older, or more mature, soil. 

Soils that formed in material weathered from bed- 
rock are variable in age. Young soils on these land- 
scapes are the Baller, Midway, and Nelson soils, and 
they have only weakly expressed soil horizons. Moen 
and Renohill soils are examples of somewhat more 
mature soils on such landscapes. 


Relief 


Relief affects soil formation through its influence on 
drainage, erosion, vegetation, and soil temperature. In 
general, the steeper the slope, the fewer and less 
distinct are the soil horizons. 

The soils in Larimer County Area range from level 
to very steep. Because of this wide range, the effect of 
slope on soil formation is very evident, especially on 
the foothills and mountains. Steep soils commonly have 
rapid runoff, are subject to a high hazard of erosion, 
are droughty, and are shallow over bedrock. Nearly 
level soils commonly have slow runoff, are subject to 
only a slight hazard of erosion, and receive extra mois- 
ture that runs in from adjacent steeper areas. The 
Garrett series is an example of a nearly level soil. It has 
a dark surface layer 20 to 40 inches thick, a large 
accumulation of organie matter, and A and B horizons 
that are mostly leached of free lime. 

The direction in which a slope faces has some effect 
on the soils on the slope. Southern exposures are gen- 
erally warmer than northern exposures, and precipita- 
tion is less effective on southern exposures. However, 
on southern exposures, the annual period in which 
biological activity can take place is longer. 


Parent material 


The soils of Larimer County Area formed in three 
main kinds of parent material: alluvium, eolian de- 
ee and residuum from sedimentary and crystalline 
rocks. 

Recent alluvium is the youngest parent material in 
the area and is along streams. It is extremely variable, 
and in many places it changes yearly because of de- 
position and erosion from flooding. Loveland, Paoli, 
and Table Mountain soils are examples. 

Older alluvial deposits are commonly loam or clay 
loam and have zones of calcium carbonate accumula- 
tion. In many places they are underlain by beds of 
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sand and gravel. Altvan and Larimer soils are ex- 
amples. 

Alluvial fan sediments are more uniform in texture 
than alluvium along streams, and in some places the 
material has been modified by wind action. Fort Collins 
and Satanta soils are examples of soils that formed 
in homogeneous alluvial material transported from 
weathered sedimentary bedrock. 

Eolian deposits generally are uniform in chemical 
and physical properties. In Larimer County Area they 
are mainly loam, silt loam, and sandy loam. Weld and 
Wiley soils are examples. 

Parent materia] weathered from sedimentary and 
crystalline rocks includes material that has weathered 
in place and materia] that has been transported. In 
Larimer County Area there are two kinds of sedi- 
mentary rocks: the olive and gray rocks and the red 
sedimentary formations. The olive and gray rocks 
weather to material that is mainly 10YR or yellower 
in hue and mainly sandy loam, loam, clay loam, or 
clay in texture. Midway, Renohill, Ulm, Cushman, and 
Nelson soils are examples. Parent material weathered 
from the red sedimentary rocks generally have a hue 
of 5YR or redder. Texture is generally loam or sandy 
loam. Connerton, Kirtley, Harlan, and Pendergrass 
soils are examples. 

Parent material weathered from crystalline rocks, 
such as granite, is generally coarse textured and non- 
calcareous. Boyle, Schofield, Redfeather, and Wetmore 
soils are examples. 

Parent material weathered from gneiss and schist is 
generally medium textured or moderately fine tex- 
tured, is noncalcareous, and contains rather high 
proportions of mica. Ratake and Moen soils are ex- 
amples. 


Classification of the Soils 


Soils are classified so that we can more easily re- 
member their significant characteristics. Classification 
enables us to assemble knowledge about the soils, to see 
their relationship to one another and to the whole 
environment, and to develop principles that help us to 
understand their behavior and their response to 
management. First through classification, and then 
through use of soil maps, we can apply our knowledge 
of soils to specific fields and other tracts of land. 

The narrow categories of classification, such as those 
used in detailed soil surveys, allow us to organize and 
apply knowledge about soils in managing farms, fields, 
and woodlands; in developing rural areas; in engineer- 
ing work; and in many other ways. Soils are placed 
in broad classes to facilitate study and comparison of 
large areas, such as countries and continents. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Readers interested in further details about the 
system should refer to the Jatest literature available 
(5). 

The current system of classification has six catego- 
ries. Beginning with the broadest, these categories are 
the order, the suborder, the great group, the subgroup, 
the family, and the series. The criteria used as a basis 
for classification are soil properties that can be ob- 
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served in the field or that can be inferred either from 
other properties that are observable in the field or 
from the combined data of soil science and other 
disciplines. The properties selected for the higher 
eategories are the result of soil genesis or affect soil 
genesis. In table 13 the soil series of Larimer County 
Area are placed in categories of the current system. 
The categories of this system are defined briefly in the 
following paragraphs. 

ORDER. Ten soil orders are recognized. The differ- 
entiae are based on the kind and degree of the 
dominant sets of soil-forming processes. Each order is 
identified by a word of three or four syllables ending 
in sol. An example is Mollisols. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth, or on properties 
selected to reflect what seemed to be the most important 
variables within the order. Each suborder is identified 
by a word of two syllables. The last syllable indicates 
the order. An example is Aquoll (Aqu, meaning water, 
plus oll, from Mollisols). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of uniformity in kind, arrange- 
ment, and degree of expression of pedogenic horizons, 
moisture, and temperature and in base status. Each 
great group is identified by a word of three or four 
syllables; a prefix is added to the name of the suborder. 
An example is Cryaquoll (Cry, meaning cold, plus 
aquoll, the suborder of Mollisols that have an aquic 
moisture regime). 

SUBGROUPS. Each great group is divided into three 
kinds of subgroups. The central (typic) coneept of 
the great group (not necessarily the most extensive 
subgroup) ; the intergrades, or transitional forms to 
other orders, suborders, or great groups; and extra- 
grade subgroups, which have some properties represen- 
tative of the great groups, but do not indicate transi- 
tions to any other known kind of soil. Each subgroup 
is identified by the name of the great group preceded 
by one or more adjectives. The adjective Typic is used 
for the subgroup that is thought to typify the great 
group. An example is Typic Cryaquoll. 

FAMILY. Soil families are established within a sub- 
group that have similar physical and chemical proper- 
ties and nearly the same response to management. 
Among the properties considered in horizons of major 
biological activity below plow depth, are particle-size 
distribution, mineralogy, temperature, thickness of the 
soil penetrable by roots, consistence, moisture, slope, 
and permanent cracks. A family name is the subgroup 
name preceded by a series of adjectives. The adjectives 
are the class names for particle-size distribution, min- 
eralogy, and temperature, for example, that are used 
as family differentiae. An example is fine-loamy, mixed, 
Typie Cryaquolls. 

SERIES. The series consists of a group of soils that 
formed in a particular kind of parent material and, 
except for texture of the surface layer, have horizons 
similar in differentiating characteristics and in ar- 
rangement in the profile. Among these characteristics 
are color, texture, structure, reaction, consistence, and 
mineralogical and chemical composition. The series 
name can be a place name in an area where the soil 
was first defined. An example is the Blackwell series. 
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TABLE 13.—Classification of soil series 


Series Family Subgroup Order 
Altvan-2o2 22203 se0 eS Fine-loamy over sandy or sandy-skeletal, Aridic Argiustolls ---..---_------~ Mollisols. 
mixed, mesic. 
Ascalon ~-----~~~~-----~ Fine-loamy, mixed, mesie __________-----______-- Aridie Argiustolls -----.---__----- Mollisols. 
“Aquepts: 225 en Se ee et Se ey Aqgiépts: <2 .25-2 0-8 oe ee Inceptisols. 
Bainville _-_.--_~-- Fine-silty, mixed (caleareous), mesic —------ Ustic Torriorthents ~__.----------- Entisols. 
Baller ~_-_ Loamy-skeletal, mixed, mesie _______~--_____ Lithic Haplustolls —-------__------ Mollisols. 
Barnum -~-~---..-~- Fine-loamy, mixed (calcareous), mesic _.-___ Ustie Torrifluvents ---_..---_----- Entisols. 
Blackwell ~..---_-- Fine-loamy, mixed ~_____----____..---_____ Typic Cryaquolls -----------_---~- Mollisols. 
Boyle ~-----~-_-_-- Loamy-skeletal, mixed, shallow ~_--_------_--___-- Aridic Argiborolls ~..------------- Mollisols. 
Breece ~----------- Coarse-loamy, mixed ~-_---------~---~---------- Pachic Haploborolls ~-__--_..----~ Molliscls. 
Carnero —-.--~----- Fine, mixed, mesic ~--__--- Aridie Argiustolls ---------------- Mollisols. 
Caruso __---_----- Fine-loamy, mixed, mesic Fluvaquentic Haplustolls -_.__-__-- Mollisols. 
Clergern ~_-_.--_-- Coarse-loamy, mixed ____.-_-__-___ Typic Cryoborolls _---_.---------- Mollisols. 
Connerton __--~--- Fine-loamy, mixed, mesic ~--.----__ Torriorthentic Haplustolls ~-_---~- Mollisols. 
Cushman --~-~---- Fine-loamy, mixed, MESIC\ ho ee ee LE ee Ustollic Haplargids ______--__--___ Aridisols. 
Driggs — -----__-- Fine-loamy over sandy or sandy-skeletal, mixed ___| Argic Cryoborollgs ~.-------_------ Mollisols. 
Elbeth ~--_-------- Fine-loamy, mixed ~_____--~_--_.-.--_---------- Typic Eutroboralfs Alfisols. 
Epping ~---------- Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents Entisols. 
Farnuf —_-_~_ Fine-loamy, mixed ~----_--.--_--__------------- Typic Argiborolls ~-..--.--------- Mollisols. 
Fluvaquents ~____--_-_-~]------------_----~------------ Fluvaquents ~-------___----_----- Entisols. 
Fort Collins _...--- Fine-loamy, mixed, mesic Ustollic Haplargids -----..-__----- Aridisols. 
Foxereek ____-____ Fine-loamy over sandy or sandy-skeletal, Typic Cryaquolls _-__--_-_ --| Mollisols. 
Gapo? ____--- Fine, montmorillonitic (calcareous) ~------------- Typic Cryaquolls _------__ _--| Mollisols. 
Garrett ~_--_- Fine-loamy, mixed, mesic ~-------_---- Pachic Argiustolls ----_..___-_----- Mollisols. 
Haploborolls;, ....- -2%-0 0 |2e3 2 ca et Se Haploborolls ~---------------~---- Mollisols. 
Ha plustolls) 2 2-22 002 oo Se Haplustolls -_-_-_---..----------_ Mollisols. 
Harlan ------ Fine-loamy, mixed, mesic —---~ Aridic Argiustolls --...___-___----- Mollisols. 
Heldt —~------ Fine, montmorillonitic, mesic —_ Usteritic Camborthids ~-______--_- Aridisols. 
Keith ~____-__ Fine-silty, mixed, mesic _---__ Aridie Argiustolls -----..--__--_-- Mollisols. 
Kildor ~----~- Fine, montmorillonitie _.._______.__----_-------- Typic Cryoborolls ---------------- Mollisols. 
Kim)-sssesec55 Fine-loamy, mixed (calcareous), mesic ----~-~--~- Ustie Torriorthents __.------_-_--- Entisols. 
Kirtley ~_---_ Fine-loamy, mixed, mesic _.--______--_--___----- Aridie Argiustolls --_________----_ Mollisols. 
LaPorte _____ Loamy, mixed, mesic ---_----~ Lithic Haplustolls -------____--_-- Mollisols. 
Larim —----~- Loamy-skeletal, mixed, mesic Ustollic Haplargids ___.-_--.__----- Aridisols. 
Larimer ~-------~-~---- Fine-loamy over sandy or sandy-skeletal, Ustollic Haplargids ~_.________---- Aridisols. 
mixed, mesic. 
Longmont _.-___-------- Fine, montmorillonitic (calcareous), mesic ----~-- Aeric Halaquepts ---_------------ Inceptisols. 
Loveland ---------~--~-_ Fine-loamy over sandy or sandy-skeletal, mixed Typic Haplaquolls ---------------- Mollisols. 
(calcareous) , mesic. 
Midway ~--------------- tlayey, montmorillonitie (calcareous) , mesic, Ustie Torriorthents __-_-__--_-~--~ Entisols. 
shallow. 
Minnequa Fine-silty, mixed (calcareous), mesic Ustie Torriorthents ___________-_--. Entisols. 
Miracle Fine-loamy, mixed ~_____---_______--- Argie Cryoborolls Mollisols. 
Moen ____-___ Fine-loamy, mixed ~-____---__ Typic Argiborolls Mollisols. 
Naz cohen Coarse-loamy, mixed Pachic Cryoborolls Mollisols. 
Nelson Coarse-loamy, mixed (caleareous), mesic ______-~ Ustie Torriorthents Entisols. 
Newfork Sandy-skeletal, mixed ___--~~----_----------+-~--- Typic Cryaquolls --------- Mollisols, 
Nunn Fine, montmorillonitic, mesic _--_-------_-------_ Aridie Argiustolls Mollisols. 
Otero Coarse-loamy, mixed (calcareous), mesic —~______-_ Ustie Torriorthents Entisols. 
Paoli _--_____ Coarse-loamy, mixed, mesic _______----_----__--_ Pachic Haplustolls Mollisols. 
Pendergrass Loamy-skeletal, mixed, non-acid _____~_---~- Lithic Cryorthents __-----___----~- Entisols, 
Pinata Clayey-skeletal, mixed ___.--_______-__-____ Typic Eutroboralfs Alfisols. 
Poudre Coarse-loamy, mixed (calcareous), mesic —__- -| Cumulic Haplaquolls Mollisols. 
Purner Loamy, mixed, mesic ~-__---------.------------- Lithic Haplustolls ~-.--_-_---_----- Mollisols. 
Ratake? Loamy-skeletal, mixed, shallow ~-___-_----_--__-- Aridic Haploborolls _--_._____.--__ Mollisols. 
Redfeather ___ Loamy-skeletal, mixed ~.__--.------------------- Lithie Cryoboralfs ~.------ Alfisols. 
Renohill Fine, montmorillonitic, mesic — Ustollic Haplargids -----_- Aridisols. 
Satanta Fine-loamy, mixed, mesic ~--__ Aridie Argiustolls ~------__ Mollisols. 
Satanta Variant _----___ Fine-loamy, mixed, mesic _---_ Aridie Argiustolls -.._____ Mollisols. 
Schofield _.-.____.__--_- Fine-loamy, mixed ___________ Typie Cryoboralfs ~.-.--~- Alfisols. 
Stoneham ~___ Fine-loamy, mixed, mesic ---_-_.__._---_-_-------- Ustollic Haplargids ---_--- Aridisols. 
Sunshine _.______-______ Clayey-skeletal, montmorillonitic Boralfie Cryoborolls ~.~_-- Mollisols. 
Table Mountain ______ Fine-loamy, mixed, mesic -----.-__.----------_-- Pachic Haplustolls --_-- Mollisols, 
Tassel ~__--_-____ Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents ~~ - Entisols, 
Thedalund ___ Fine-loamy, mixed (calcareous), mesic ~-.----_--~ Ustic Torriorthents _--_-__ Entisols. 
Thiel _--..___ _._| Loamy-skeletal, mixed __-.---_.--___-------.-—_- Argie Cryoborolls --~----- Mollisols. 
Tine ~------_~ Sandy-skeletal, mixed ___.--__ Typic Cryoborolls ~--__-~- Mollisols. 
Trag ~------- Fine-loamy, mixed ~----_~---- Typie Argiborolls --_--____ Mollisols. 
Ulm ___--_--_- Fine, montmorillonitic, mesic __ Ustollic Haplargids _---_~_ Aridisols. 
Weld ____-___ Fine, montmorillonitic, mesic __ Aridic Paleustolls ~--_____ Mollisols. 
Wetmore ____ Loamy-skeletal, mixed ----~-~~ Lithic Eutroboralfs ~--~--- Alfisols. 
Wiléy.co ne os Fine-silty, mixed, mesic _.---_-----_--~----_---- Ustollic Haplargids ~----------~-- Aridisols. 


?Gapo soils in this survey area have a thinner A horizon than is normal for the series and are taxadjuncts. 
* Ratake soils that are mapped with Boyle soils formed in granite and have less mica in the profile than is normal for the 
Ratake series and are taxadjuncts. 


LARIMER COUNTY AREA, COLORADO 


General Nature of the Area 


This section gives general information concerning 
the survey area. It discusses climate, natural resources, 
settlement and farming of the Area, industry and 
transportation, school facilities, and trends in soil use. 
Statistics for population and farming are from reports 
by the Bureau of the Census and the Colorado and 
U.S. Departments of Agriculture. 


Climate 


Summers in Larimer County Area are warm or hot 
in most valleys and are much cooler in the mountains. 
Winters are cold in the mountains. Valleys are colder 
than the lower slopes of adjacent mountains because of 
cold air drainage. Precipitation occurs in the moun- 
tains throughout the year, and a deep snowpack ac- 
cumulates during winter. Snowmelt generally supplies 
much more water than can be used for farming in the 
Area. In the valleys precipitation in summer falls as 
showers; some thunderstorms occur. In winter the 
ground is covered with snow much of the time. Chinook 
winds, which blow downslope and are warm and dry, 
often melt and evaporate the snow. 

Table 14 gives data on temperature and precipitation 
in the survey area. The data were recorded at Fort 
Collins and Estes Park, Colorado, during the period 
1951-73. Table 15 gives the probable dates of the first 
freezing temperature in fall and the last freezing 
temperature in spring. Table 16 provides data on the 
length of the growing season. The climate at Fort 
Collins is typical of that of the eastern plains, and the 
climate at Estes Park is typical of that of the higher, 
western part of the Area. 

In winter the average temperature is 29° F and the 
average daily low is 17°. The lowest temperature dur- 
ing the entire period of record was —41°, observed at 
Fort Collins on February 1, 1951. On the plains in the 
east the average temperature is 69° and the average 
daily high is 83°. The highest temperature was 102°, 
recorded at Fort Collins on June 22, 1954. In the 
mountains in the west the average temperature is 
60° in summer and the average daily high is 76°. The 
highest temperature was 92°, reeorded at Estes Park 
on June 28, 1954. 

Growing degree days, shown in table 14, are equi- 
valent to “heat units.” Starting in spring, they ac- 
cumulate by the amount that the average temperature 
each day exceeds the base temperature (40° F). The 
normal monthly accumulation is used to schedule single 
or successive plantings of a crop within the seasonal 
limits of the last freeze in spring and the first in fall. 

Of the total annual precipitation, 10.5 inches, or 
75 percent, generally falls during the period April 
through September, which includes the growing season 
for most crops. The heaviest 1-day rainfall during the 
period of record was 3.46 inches at Estes Park on 
May 7, 1969. Thunderstorms number about 44 each 
year, 24 of which occur in July and August. 

In the eastern part of the Area the average seasonal 
snowfall is 48 inches. The greatest depth of snow on 
the ground at any one time during the period was 18 
inches. On the average, 18 days have at least 1 inch of 
snow on the ground, but the number of days varies 
greatly from year to year. In the western part of the 
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Area the average seasonal snowfall is 50 inches. The 
greatest depth of snow on the ground at any one time 
during the period was 30 inches. On the average, 100 
days have at least 1 inch of snow on the ground. 

The average relative humidity in midafternoon in 
spring is about 35 percent, and during the rest of the 
year it is about 42 percent. Humidity is higher at night 
in all seasons, and the average at dawn is about 75 
percent. The sunshine is 72 percent of possible in 
summer and 70 percent in winter. The prevailing direc- 
tion of the wind is from the south. Average annual 
windspeed is 9 miles per hour, and average monthly 
windspeed is highest in April at 10.4 miles per hour. 

Soil temperature, as well as air temperature, has 
been measured in Larimer County Area. Mean annual 
soil temperature, calculated from measurements at a 
depth of 20 inches at 24 sites, ranges from 48.3° at an 
elevation of 5,600 feet to 40.3° at 7,950 feet. In general 
the decrease in mean annual soil temperature is about 
0.35° for each 100 feet of increase in elevation. The 
mean summer soil temperature ranges from 65.6° at 
an elevation of 5,600 feet to 53.7° at 7,950 feet, or a 
decrease of about 0.5° for every 100 feet of increase in 
elevation. 

Three temperature zones are recognized in the Area. 
The warmest zone has a mean annual soil temperature 
of more than 47°. This zone is mainly on the plains 
and lower part of the foothills. Two temperature 
zones are recognized in the mountainous part of the 
Area. Both of these have a mean annual soil tempera- 
ture of less than 47°. One of these, however, has a 
mean summer soil temperature of more than 59°, and 
the other is characterized by a cooler soil temperature 
in summer. In general the cooler soils are at the higher 
elevations. 

In the plains part of the Area the temperature of 
the soil is more than 41° for about 240 days each year 
and is rarely less than 82° at a depth of 20 inches. 
At higher elevations in the mountains the soil temper- 
ature at a depth of 20 inches is more than 41° for 
about 160 days and is 32° or less for about 90 days 
per year. 


Natural Resources 


About 40 producing oil wells are among the natural 
resources in Larimer County Area. Most of these are 
located near the town of Wellington in the north- 
eastern part of the Area. Exploration is continuing. 

One of the largest mineral operations in the survey 
area is a cement plant and quarry near LaPorte. In 
addition gypsum quarries are operated, mainly for use 
in the sugar beet and cement industries. Several] build- 
ing stone and flagstone quarries are in the central part 
of the Area. Numerous sand and gravel pits, mainly 
alone the major streams, are in the eastern part of the 

rea, 

Much of the timberland in the Area is also used for 
grazing. These areas provide timber for such products 
as poles and posts, mainly for local use. They also 
produce firewood. 


Settlement and Farming 


The first white settlers in Larimer County Area 
were mainly trappers and hunters who entered the 
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TABLE 14.--Temperature and precipitation data 
[Period of record, 1951-73] 


Estes Park 
Temperature Precipitation 
Two years in 10 Two years in 10 
will have— will have— 
Average Average 
Month Average | Average number number 
daily daily Average | Maxi- Mini- of Average of days | Average 
maxi- mini- daily mum mum | growing total with snowfall 
mum mum temper- | temper- | degree Less More 0.10 inch 
ature ature days* than— than— | or more 
higher lower 
than— | than— 
or or °F oF °K Inches Inches Inches Inches 
January ——~~~--—_~ 38.7 17.1 27.9 59 =23 9 0.38 0.12 0.58 1 7.8 
February -~-_--- 40.4 17.0 28.7 58 —21 20 42 15 63 2 6.7 
March ~~-------- 43.8 19.1 31.5 63 —16 38 -78 44 1.05 3 9.5 
April ~------_--- 52.8 26.4 39.6 71 - 1 85 1.89 45 2.13 4 TA 
May neo soe so 62.6 34.1 48.4 79 19 264 2.11 94 8.06 4 8 
JUNG.22s sss ee 72,4 40.9 56.7 87 29 501 1.84 81 2.67 5 0 
JY ese 78.3 45.7 62.0 88 35 682 2.13 1.11 2.95 6 0 
August ~---_---- 76.4 44.7 60.6 86 83 639 2.01 1.00 2.82 6 0 
September _____-_ 69.7 87.5 58.6 83 19 408 1.29 48 1.97 3 Bi 
October ~---_---- 60.3 30.0 45.2 15 8 189 -72 21 1.18 2 3.2 
November ____--- 46.8 22.5 34.7 66 -11 42 56 21 83 2 6.9 
39.9 18.5 29.2 58 —18 7 52 16 80 2 7.8 
56.8 29.5 43.2 88 =~ 28 2,884 14.15 11.37 16.76 40 50.1 
Fort Collins 
January —-------- 41.5 13.6 27.6 65 -19 32 0.42 0.16 0.63 1 7.2 
February ---~---~ 44.9 18.2 31.6 70 —16 AT Al 13 -62 1 6.4 
March ~-_-~_---- 49.4 22.6 36.1 75 a, 88 1.03 7 1.55 3 12.0 
April -----_--_-- 59.8 32.2 46.1 81 8 216 1,72 81 2.45 4 6.2 
May: ae22. 2 Sa2 69.6 42.7 56.2 88 27 502 2.70 Lit 3.97 5 3 
June _________--_ 79.5 51.1 65.3 96 387 759 1.82 68 2.72 4 0 
duly s2cle- sess. 85.5 56.5 71.0 98 46 961 1.49 60 2.20 4 0 
August --------- 83.7 54.6 69.2 96 43 905 1.52 | 38 2.42 3 0 
September _______ 75.0 44.7 59.9 92 29 597 1.19 28 1.90 3 8 
October _---__--- 64.7 34.6 49.7 84 V7 313 1.08 | 24 1.73 3 2.7 
November ____.~- 50.5 a3 2 386.9 72 ie 54 G2 19 -96 2 6.5 
December —___--~ 43.2 16.9 30.0 67 -12 13 40 07 -66 1 5.7 
Year 2222202--4 62.3 34.2 48.3 98 —22 4,487 14.40 | 10.34 18.15 34 47.8 
1A growing degree day is an index of the amount of heat available for plant growth. It can be calculated by adding the maxi- 


mum and minimum temperatures, dividing the sum by 2, and subtracting the temperature below which growth is minimal for the 


principal crops in the Area (40°F). 


Area in the early 1800’s. Later came traders interested 
mainly in furs. With the Gold Rush of 1859, many 
disappointed gold seekers sought homes in the fertile 
valley of the Big Thompson and Cache La Poudre 
Rivers. Most of these early settlers selected land near 
water sources. It was not until those areas were oc- 
cupied that settlement took place on the benches and 
uplands. 

The early attempts at farming were mainly growing 
vegetables and growing and curing the native grass 
hay. The gold camps west of Denver were ready 
markets for these items. The first wheat was grown in 
the late 1860’s, and flour mills were built on the Poudre 
and Big Thompson Rivers soon afterward. The first 
irrigation ditch was established in 1860, and its head- 


gate was on the Cache La Poudre River near Bellevue. 

Cattle and sheep were raised on the fertile grass- 
lands of the Area, but with the advent of homesteading 
in the latter part of the 1860’s, many of the live- 
stock producers moved to nearby Wyoming. 

Rerouting the Overland Trail along the South Platte 
River to Denver then north to Laramie had much to do 
with the early settlement around LaPorte. Also the 
stage stop at Virginia Dale was the first division 
point on the Overland Trail north of Denver. 

Larimer County Area has diversified farming, and 
it is one of the leading counties in agricultural pro- 
duction in Colorado. In 1972 the acreages of the 
principal crops were as follows: corn for grain, 3,000 
acres; corn for silage, 26,200 acres; wheat, 13,500 
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TABLE 15.—Probabilities of last freezing temperatures in spring and first in fall 


Estes Park 
Minimum temperature 
Probability + ES 
24° F. or lower 28° F. or lower 32° F. or lower 

Spring: 

Loyear in 10. later than,.252)---28.- ne ee May 18 June 2 June 19 

2 years in 10 later than ________--___-___---___-- May 14 May 29 June 14 

5: years in: 10 later: than: .2222 +22 2i8 2s ee May 6 May 21 June 4 
Fall: 

1 year in 10 earlier than -.--__-------_____-__-_--__- September 17 September 6 August 27 

2 years in 10 earlier than ~~ -----__-_-___----__ September 22 September 11 August 31 

5 years in 10 earlier than _-___---___--_--_--__---___--____--__ October 2 September 20 September 8 

Fort Collins 

Spring: 

1 year in 10 later than __---___---___--_____-___----------__ April 28 May 9 May 20 

2°years'in. 10: laterthan: __222-2 +222. 222 2 soho se eo a ee April 28 May 5 May 16 

5 years in 10 later than ~.-~.__.--_-_______--___ ee April 14 April 26 May 8 
Fall: 

1 year in 10 earlier than ~--__----_----_----_-_---.------------ October 6 September 24 September 17 

2 years in 10 earlier than __._-.--__-____---___---.__-~.-__--__ October 11 September 30 September 22. 

5 years in 10 earlier than _-_______--_-___---- ee October 21 October 10 October 1 


TABLE 16.—Growing season length 


Estes Park 
{ 
Daily minimum temperature during 
growing season 
Probability 
Higher than | Higher than ; Higher than 
24°F, 22° F, 82° F, 
Days Days Days 
9 years in 10 ________ 129 105 16 
8 years in 10 ________ 136 110 83 
5 years in 10 ________ 147 122 96 
2 years in 10 _..__ 159 133 108 
1 year in 10 ____.-___ 165 138 115 
Fort Collins 
9 years in 10 _---_ 169 148 125 
8 years in 10 ___--___ 176 154 132 
5 years in 10 __---___ 189 166 145 
2 years in 10 -/-_____ 203 177 158 
1 year in 10 ~____-___ 210 183 165 


acres; hay, 42,000 acres; barley, 17,600 acres; dry 
beans, 4,100 acres; sugar beets, 6,550 acres; and oats, 
4,500 acres. There were approximately 140,000 cattle 
and calves; 7,500 dairy cows and heifers; 15,000 hogs 
and pigs; and 9,100 stock sheep on farms in 1972. 

In recent years large areas of privately owned land, 
mainly in the northeastern part of the Area, have been 


bought by grazing associations consisting of groups of 
ranchers. Land that was formerly held in single owner- 
ship is now owned by these various grazing associa- 
tions. Each rancher shares in the grazing rights of 
the association to which he belongs. 

The Medicine Bow National Forest was established 
in 1897. It became the Colorado National Forest in 
1910. In 1932 it was renamed the Roosevelt National 
Forest in honor of President Theodore Roosevelt, who 
was largely responsible for creating the national forest 
system. The forest lands are important for water sup- 
ply and recreation for area residents and for visitors. 


Industry and Transportation 


Sugar beet refineries and plants for the production 
of electronic equipment, governors and speed controls, 
and mobile homes are among the many industries in 
Larimer County Area. In addition, there are many 
smaller industries. 

Since the Rocky Mountain National Park lies just 
west of the Area, tourism is a major industry, par- 
ticularly during summer. There also are areas avail- 
able for winter sports. Greyhound dog racing is another 
attraction in the Area. 

The survey area is served by Interstate Highway 25 
and U.S. Highway 287 running north and south and 
U.S. Highway 34 running east and west. In addition, 
there are many first class State and county highways. 
Railroads and buslines pass through the Area and 
provide transportation for freight and passengers. The 
Fort Collins-Loveland Airport, located midway be- 
tween the two towns, provides air transportation. 
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School Facilities 


Good primary and secondary schools are available 
in most of the towns in the Area. Colorado State 
University, with an enrollment of approximately 
17,000 students in 1975, is located in Fort Collins. The 
land-grant college was established about 100 years 
ago. The main campus consists of about 375 acres 
within walking distance of downtown Fort Collins. 
The research campus, about 1,620 acres, is west of 
Fort Collins near the foothills. Several branch experi- 
ment stations throughout the State are operated by 
the University. 


Trends in Soil Use 


Because of the fast-growing population, increasing 
acreages of land are shifting from farming to urban 
use, This is especially evident near the two largest 
towns of the Area, Fort Collins and Loveland. The 
smaller towns have increased population also, but the 
increase is not so pronounced. The population of 
the county in 1900 was about 12,000; in 1960, about 
53,000; and in 1970, almost 90,000. The population 
of Fort Collins in 1970 was about 48,000 and of Love- 
land, about 16,000. 

The number of farms in Larimer County Area in 
1954 was 1,521; in 1959, about 1,292; in 1964 about 
795; and in 1969, 766. Acreage of farms dropped from 
about 770,000 acres in 1954 to about 580,000 in 1969. 
While a part of this drop is due to a change in reporting 
methods, the data reflect a trend toward more urban 
use. 


Literature Cited 


(1) American Association of State Highway [and Transporta- 
tion] Officials. 1970. Standard specifications for highway 
materials and methods of sampling and testing. Ed. 10, 
2 vol, illus. 

(2) American Society for Testing and Materials. 1974. Method 
for classification of soils for engineering purposes. ASTM 
Stand. D 2487-69. In 1974 Annual, Book of ASTM Stan- 
dards, Part 19, 464 pp., illus. 

(3) United States Department of Agriculture. 1951. Soil survey 

manual. U.S. Dep. Agric. Handb. 18, 5038., illus. [Supple- 

ment replacing pp. 173-188 issued May 1962] 

(4) _.—,s«d961. Land capability classification. U.S. 
Dep. Agric. Handb. 210, 21 pp. 

(5) _._——.sd1 975. Soil taxonomy: a basic system of 
soil classification for making and interpreting soil surveys. 
U.S. Dep. Agric. Handb. 436, 754 pp., illus. 


Glossary 


Aggregate, soil. Many fine particles held in a single mass or 
cluster. Natural soil aggregates, such as granules, blocks, or 
prisms, are called peds. Clods are aggregates produced by 
tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of alkalinity 
(pH 8.5 or higher), or so high a percentage of exchangeable 
sodium (15 percent or more of the total exchangeable bases), 
or both, that plant growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited on land 
by streams. 

Available water capacity (available moisture capacity). The ca- 
pacity of soils to hold water available for use by most plants. 
It is commonly defined as the difference between the amount 
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of soil water at field moisture capacity and the amount at 
wilting point. It is commonly expressed as inches of water 
per inch of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Moderate 
High. 2222-62031 ees ie le 2 ee More than 9 


Caleareous soil. A_ soil containing enough calcium carbonate 
(commonly with magnesium carbonate) to effervesce (fizz) 
visibly when treated with cold, dilute hydrochloric acid. A 
soil having measurable amounts of calcium carbonate or 
magnesium carbonate. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeters in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. 

Clay film. A thin coating of oriented clay on the surface of a 
soil aggregate or lining pores or root channels. Synonyms: 
elay coat, clay skin. 

Cobblestone (or cobble). A rounded or partly rounded fragment 
of rock 3 to 10 inches (7.5 to 25 centimeters) in diameter. 

Colluvium. Soil material, rock fragments, or both moved by 
Creed slide, or local wash and deposited at the bases of steep 
slopes. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrated compounds or ce- 
mented soil grains. The composition of most concretions is 
unlike that of surrounding soil. Calcium carbonate and 
iron oxide are common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together 
in a mass. 

Friable-—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure be- 
tween thumb and forefinger, but resistance is distinctly 
noticeable. 

Plastic—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire’’ when 
rolled between thumb and forefinger. 

Sticky.-When wet, adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft—When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Cutbanks cave. Unstable walls of cuts made by earthmoving 
equipment. The soil sloughs easily. 

Drainage class (natural). Refers to the frequency and duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com- 
monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the block- 
ing of drainage outlets. Seven classes of natural soil drain- 
age are recognized: 

Excessively drained——Water is removed from the soil very 
rapidly. Excessively drained soils are commonly very 
coarse textured, rocky, or shallow. Some are steep. All 
are free of the mottling related to wetness, 

Somewhat excessively drained,—Water is removed from the 
soil rapidly. Many somewhat excessively drained soils are 
sandy and rapidly pervious. Some are shallow. Some are 
so steep that much of the water they receive is lost as 
runoff. All are free of the mottling related to wetness. 

Well drained—Water is removed from the soil readily, but 
not rapidly. It is available to plants throughout most of 
the growing season, and wetness does not inhibit growth 
of roots for significant periods during most growing 
seasons. Well drained soils are commonly medium tex- 
tured. They are mainly free of mottling. 

Moderately well drained.—Water is removed from the soil 
somewhat slowly during some periods. Moderately well 
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drained soils are wet for only a short time during the 
growing season, but periodically for long enough that 
most mesophytic crops are affected. They commonly have 
a slowly pervious layer within or directly below the solum, 
or periodically receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly enough 
that the soil is wet for significant periods during the 
growing season. Wetness markedly restricts the growth 
of mesophytic crops unless artificial drainage is provided. 
Somewhat poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination of 
these. 

Poorly drained—Water is removed so slowly that the soil is 
saturated periodically during the growing season or re- 
mains wet for long periods. Free water is commonly at 
or near the surface for long enough during the growing 
season that most mesophytic crops cannot be grown unless 
the soil is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor drain- 
age results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.cWater is removed from the soil so 
slowly that free water remains at or on the surface dur- 
ing most of the growing season. Unless the soil is artifi- 
cially drained, most mesophytic crops cannot be grown. 
Very poorly drained soils are commonly level or de- 
pressed and are frequently ponded. Yet, where rainfall is 
high and nearly continuous, they can have moderate or 
high slope gradients, as for example in “hillpeats” and 
“climatic moors.” 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy material in 
dunes or to loess in blankets on the surface. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is com- 
mon in regions of limited rainfall where cereal grains are 
grown. The soil is tilled for at least one growing season for 
weed control and decomposition of plant residue. 

Field moisture capacity. The moisture content of a soil, ex- 
pressed as a percentage of the ovendry weight, after the 
gravitational, or free, water has drained away; the field 
moisture content 2 or 3 days after a soaking rain; also 
called normal field capacity, normal moisture capacity, or 
capillary capacity. 

Flood plain. A nearly level alluvial plain that borders a stream 
and is subject to flooding unless protected artificially. 

Genesis, soil. The mode of origin of the soil. Refers especially to 
the processes or soil-forming factors responsible for the 
formation of the solum, or true soil, from the unconsolidated 
parent material. 

Gravel. Rounded or angular fragments of rock up to 3 inches (2 
millimeters to 7.5 centimeters) in diameter. An individual 
piece is a pebble. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, having distinct characteristics produced by soil-forming 
processes. The major horizons of mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying plant resi- 
due, at the surface of a mineral soil. 

A_ horizon—The mineral horizon, formed or forming at or 
near the surface, in which an accumulation of humified 
organic matter is mixed with the mineral material. Also, 
a plowed surface horizon most of which was originally 
part of a B horizon. 

A2 horizon—A mineral horizon, mainly a residual concentra- 
tion of sand and silt high in content of resistant minerals 
as a result of the loss of silicate clay, iron, aluminum, or 
a combination of these. 

B herizon——The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A 
to the underlying C horizon. The B horizon also has dis- 
tinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or a combination of these; (2) 
by prismatic or blocky structure; (3) by redder or 
browner colors than those in the A horizon; or (4) by a 
combination of these. The combined A and B horizons are 
generally called the solum, or true soil. If a soil lacks a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
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bedrock, that is little affected by soil-forming processes 
and does not have the properties typical of the A or B 
horizon. The material of a C horizon may be either like 
or unlike that from which the solum is presumed to have 
formed. If the material is known to differ from that in 
the solum the Roman numeral IT precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock com- 
monly underlies a C horizon, but can be directly below an 
A or a B horizon. 

Liquid limit. The moisture content at which the soil passes from 
a plastic to a liquid state. 

Loess. Fine grained material, dominantly of silt-sized particles, 
deposited by wind. 

Mottling, soil. Irregular spots of different colors that vary in 
number and size. Mottling generally indicates poor aeration 
and impeded drainage. Descriptive terms are as follows: 
abundance—few, common, and many; size—fine, medium, 
and coarse; and contrast—faint, distinct, and prominent. 
The size measurements are of the diameter along the great- 
est dimension. Fine indicates less than 5 millimeters (about 
0.2 inch); medium, from 5 to 15 millimeters (about 0.2 to 
Oe nee and coarse, more than 15 millimeters (about 0.6 
inch). 

Parent material. The great variety of unconsolidated organic and 
mineral material in which soil forms. Consolidated bedrock 
is not yet parent material by this concept. 

Ped. An individual natural soil aggregate, such as a granule, a 
prism, or a block. 

Peres slowly. The slow movement of water through the soil ad- 
versely affecting the specified use. 

Permeability. The quality that enables the soil to transmit water 
or air, measured as the number of inches per hour that 
water moves through the soil. Terms describing perme- 
ability are very slow (less than 0.06 inch), slow (0.06 to 0.20 
inch), moderately slow (0.2 to 0.6 inch), moderate (0.6 to 
2.0 inches), moderately rapid (2.0 to 6.0 inches), rapid (6.0 
to 20 inches), and very rapid (more than 20 inches). 

pH value. (See Reaction, soil). A numerical designation of acid- 
ity and alkalinity in soil. 

Plasticity index. The numerical difference between the liquid 
limit and the plastic limit; the range of moisture content 
within which the soil remains plastic. 

Profile, soil. A vertical section of the soil extending through all 
its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is described 
as precisely neutral in reaction because it is neither acid nor 
alkaline. The degree of acidity or alkalinity is expressed 


as— 

pH pH 
Extremely acid ___Below4.5 Mildly alkaline ____7.4 to 7.8 
Very strongly acid__4.5 to5.0 Moderately 
Strongly acid ~----- 5.1 to 5.5 alkaline _-___~__- 7.9 to 8.4 
Medium acid —~--__- 5.6 to6.0 Strongly alkaline __8.5 to 9.0 
Slightly acid ~----_ 6.1t06.5 Very strongly 
Neutral  ~_----.--- 6.6 to 7.3 alkaline __-_-9.1 and higher 


Relief. The elevations or inequalities of a land surface, con- 
sidered collectively. 

Runoff. The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surface 
without sinking in is called surface runoff; that which enters 
the ground before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount that 
impairs growth of plants. A saline soil does not contain 
excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral fragments 
from 0.05 millimeters to 2.0 millimeters in diameter. Most 
sand grains consist of quartz. As a soil textural class, a 
soil that is 85 percent or more sand and not more than 10 
percent clay. 

Seepage. The rapid movement of water through the soil. Seep- 
age adversely affects the specified use. 

Silt. As a soi] separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) 
to the lower limit of very fine sand (0.05 millimeter). As a 
soil textural class, soil that is 80 percent or more silt and 
less than 12 percent clay. 
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Slope classes. The words describing the numerical slope ranges 
are as follows: 


Percent 


Nearly: Jevel)j2-..2< 2-223 aon eceeoees eee 
Gently sloping ~------- 

Strongly sloping 
Moderately steep 
SLEEP As te a ei Ee ee Se 
Very steep 


Soil. A natural, three-dimensional body at the earth’s surface 
that is capable of supporting plants and has properties re- 
sulting from the integrated effect of climate and living 
matter acting on earthy parent material, as conditioned by 
relief over periods of time. 

Solum. The upper part of a soil profile, about the C horizon, in 
which the processes of soil formation are active. The solum 
in mature soil consists of the A and B horizons. Generally, 
the characteristics of the material in these horizons are un- 
like those of the underlying material. The living roots and 
other plant and animal life characteristics of the soil are 
largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) in 
diameter. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatic (vertical axis of aggre- 
gates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and granu- 
lar. Structureless soils are either single grained (each grain 
by itself, as in dune sand) or massive (the particles adhering 
without any regular cleavage, as in many hardpans). 

Stubble mulch, Stubble or other crop residue left on the soil, 
or partly worked into the soil, to provide protection from 
soil blowing and water erosion after harvest, during prep- 
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aration of a seedbed for the next crop, and during the early 
growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. The part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equiv- 
alent in uncultivated soil, ranging in depth from 4 to 10 
inches (10 to 25 centimeters). Frequently designated as the 
“plow layer,” or the “Ap horizon.” 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts surface runoff so that it can soak into the 
soil or flow slowly to a prepared outlet without harm. A 
terrace in a field is generally built so that the field can be 
farmed. A terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, a lake, or the sea. A stream 
terrace is frequently called a second bottom, in contrast 
with a flood plain, and is seldom subject to overflow. A 
marine terrace, generally wide, was deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportions of fine particles, are sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil, especially the soil structure, 
as related to the growth of plants. Good tilth refers to the 
friable state and is associated with high noncapillary poros- 
ity and stable structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Upland. A physiographic unit consisting of a dissected piedmont 
erosion surface. It is cut on sedimentary rock surfaces ad- 
joining a rugged mountain front and is covered by a veneer 
of alluvium. 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


The U.S. Department of Agriculture (USDA) prohibits discrimination in all of its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex (including gender identity and expression), marital status, 
familial status, parental status, religion, sexual orientation, political beliefs, genetic 
information, reprisal, or because all or part of an individual's income is derived from 
any public assistance program. (Not all prohibited bases apply to all programs.) 
Persons with disabilities who require alternative means for communication of program 
information (Braille, large print, audiotape, etc.) should contact USDA’s TARGET 
Center at (202) 720-2600 (voice and TDD). 


To file a complaint of discrimination, write to: 


USDA 

Assistant Secretary for Civil Rights 

Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, S.W., Stop 9410 
Washington, DC 20250-9410 


Or call toll-free at (866) 632-9992 (English) or (800) 877-8339 (TDD) or (866) 377- 
8642 (English Federal-relay) or (800) 845-6136 (Spanish Federal-relay). USDA is an 
equal opportunity provider and employer. 
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SOIL ASSOCIATIONS* 


AREAS DOMINATED BY COLD SOILS ON MOUNTAINS 


Redfeather-Schofield-Rock outcrop association: Shallow and mod- 
erately deep, strongly sloping to steep, well drained sandy loams 
that formed in materials weathered from granite, and Rock outcrop; 
on mountainsides and ridges 


Thiel-Driggs association: Deep, nearly level to moderately steep, 
well drained gravelly sandy loams andloams that formed in alluvium; 
on high terraces and benches 


Blackwell-Newfork-Foxcreek association: Deep, nearly level to 
gently sloping, somewhat poorly drained or poorly drained clay 
loams, sandy loams, and loams that formed in alluvium; on flood 
plains and low terraces 


Pendergrass-Miracle-Clergern association: Shallow to deep, nearly 
level to poderately steep, well drained or somewhat excessively 
drained fine sandy loams and sandy loams that formed in materials 
oo from sandstone and in alluvium; on uplands and in 
valleys 


AREAS DOMINATED BY COOL SOILS ON MOUNTAINS 


Wetmore-Boyle-Rock outcrop association: Shallow, nearly level to 
steep, well drained to excessively drained gravelly sandy loams that 
formed in materials weathered Ars granite, ana Hoek outcrop; on 
mountainsides 


Haploborolls-Boyle-Ratake association: Shallow to deep, nearly 
level to very steep, well drained to excessively drained mainly loams, 
sandy loams, gravelly sandy loams, or channery loams formed in 
materials weathered from granite and schist; on mountainsides 


AREAS DOMINATED BY WARM SOILS ON FOOTHILLS 


Kirtley-Purner-Haplustolls association: Shallow to deep, nearly level 
to steep, well drained mainly loams, fine sandy loams, and clay 
loams that formed in materials weathered from sandstone; on 
uplands and fans 


Haplustolls-Baller-Rock outcrop association: Shallow to deep, 
strongly sloping to steep, well drained mainly loams, clay loams, and 
stony sandy loams that formed in material weathered from 
sandstone, and Rock outcrop; on uplands 


Larim-Bainville-Altvan association: Deep and moderately deep, 
nearly level to steep, well drained gravelly sandy loams, silt loams, 
and loams that formed in alluvium or in materials weathered from 
siltstone; on high terraces and uplands 


La Porte-Kim-Minnequa association: Shallow to deep, nearly level to 
steep, well drained loams and silt loams that formed in materials 
weathered from limestone and in alluvium; on uplands and fans 


COUNTY 


AREAS DOMINATED BY WARM SOILS ON PLAINS 


Table Mountain-Paoli-Caruso association: Deep, nearly level, well 
drained to somewhat poorly drained loams, fine sandy loams, and 
clay loams that formed in alluvium; on flood plains, low terraces, and 
bottom lands 


Altvan-Larimer-Stoneham association: Deep, nearly level to strongly 
sloping, well drained loams and fine sandy loams that formed in 
alluvium and in upland deposits; on uplands, benches, and fans 


Otero-Nelson-Tassel association: Shallow to deep, nearly level to 
moderately steep, well drained sandy loams and fine sandy loams 
that formed in materials weathered from sandstone and in alluvium 
modified by wind; on uplands and fans 


Weld-Wiley association: Deep, nearly level to strongly sloping, well 
drained silt loams that formed in wind deposited materials; on 
uplands 


Nunn-Fort Collins-Ulm association: Deep, nearly level to strongly 
sloping, well drained clay loams and loams that formed in alluvium; 
on fans, terraces, and side slopes 


Heldt-Renohill-Kim associatin: Deep and moderately deep, nearly 
level to moderately steep, well drained clay loams and loams that 
formed in alluvium and in materials weathered from shale; on fans 
and uplands 


* Texture refers to the surface layer of the major soils unless 
otherwise noted. 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 


=* —106°00' 


dnset, sheet 17 


*QUADRANGLE NAME 


WYOMING 


Ni set, sheet 22 


oy! TIMNATH 


Inset, sheet 29 RESVR. 


——w 


: = ; | pea rg y : 
noe Fa ene eli i 
i J 


| 


re (7 
inset, sheet 11 Hoes | lo Inset, sheet 26 
NATIONAL 4) (87) 
FOREST |; : 
— i__- = 
BOULDER 


INDEX TO MAP SHEETS 


LARIMER COUNTY AREA, COLORADO 


Scale 1: 443.520 
1012 3 4 § 6 7 MILES 


lul | 111114 


U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SYMBOL 


ANAMBWNHY 


NAME 


Altvan loam, 0 to 3 percent slopes 

Altvan loam, 3 to 9 percent slopes 
Altvan-Satanta loams, 0 to 3 percent slopes 
Altvan-Satanta loams, 3 to 9 percent slopes 
Aquepts, loamy* 

Aquepts, ponded* 

Ascalon sandy loam, 0 to 3 percent slopes 
Ascalon sandy loam, 3 to 5 percent slopes 


Bainville-Epping silt loams, 5 to 20 percent slopes 
Bainville-Keith complex, 2 to 9 percent slopes 
Baller-Carnero complex, 9 to 35 percent slopes 
Baller-Rock outcrop complex, 15 to 45 percent slopes 
Blackwell clay loam, 0 to 5 percent slopes 

Boyle gravelly sandy loam, 3 to 9 percent slopes 

Boyle gravelly sandy loam, 9 to 30 percent slopes 
Boyle-Ratake gravelly sandy loams, 1 to 9 percent slopes 
Boyle-Ratake gravelly sandy loams, 9 to 25 percent slopes 
Breece coarse sandy loam, 0 to 3 percent slopes 

Breece coarse sandy loam, 3 to 9 percent slopes 

Breece coarse sandy loam, 9 to 30 percent slopes 


Carnero loam, 3 to 9 percent slopes 

Caruso clay loam, O to 1 percent slopes 

Clergern fine sandy loam, 2 to 10 percent slopes 
Connerton-Barnum complex, 0 to 3 percent slopes 
Connerton-Barnum complex, 3 to 9 percent slopes 
Cushman fine sandy loam, 0 to 3 percent slopes 
Cushman fine sandy loam, 3 to 9 percent slopes 


Driggs loam, 0 to 3 percent slopes 
Driggs loam, 3 to 25 percent slopes 


Elbeth-Moen loams, 5 to 30 percent slopes 


Farnuf loam, 2 to 10 percent slopes 

Farnuf-Boyle-Rock outcrop complex, 10 to 25 percent slopes 
Fluvaquents, nearly level* 
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